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EXECUTIVE SUMMARY

This Weldon Spring Site Environmemal Report for Calendar Year 1993 has been prepared
to provide information about the public safety and environmental protection programs conducted
by the Weldon Spring Site Remedial Action Project (WSSRAP). The Weldon Spring site is
located in southem St. Charles County, Missouri, approximately 48 km (30 mi) west of
St. Louis. The site consists of two main areas, the Weldon Spring Chemical Plant and raffinate
pits and the Weldon Spring Quarry. The chemical plant, raffinate pits, and quarry are located
on Missouri State Route 94, southwest of U.S, Route 40/61.

The objectives of the Site Environmental Report are to present a summary of data from
the environmental monitoring program, to characterize tremds and environmental conditions at
the site, and to confirm compliance with environmental and health protection standards and
requirements. The report also presents the status of remedial activities and the resulis of |
monitoring these activities to assess their impacts on the public and environment.

This report includes monitoring. data from routine radiological and nonmdiclogical
sampling activities. These data include estimates of dose to the public from the Weldon Spring
gsite; estimates of effluent releases; -and trends in groundwater contaminant levels. Also,
applicable compliance requirements, quality assorance programs, and special studies conducted
in 1993 o support environmental protection programs are reviewed. '

There were no unplanned releases from the site in 1993, Dose estimates presented in this
report are based on hypothetical exposure scenarios of public use of arcas near the site. In
addition, release estimates have been calculated on the basis of 1993 Natiomal Pollutant
Discharge Elimination System (NPDES) and air monitoring data. Effluent discharges from the
site under routine NPDES amnd National Emission Standards for Hazardouws Air Pollutants
(NESHAPs) monitoring were below permitted levels for total suspended solids and biochemical
oxygen demand except on four occasions.

MONITORING OVERVIEW

WSSRAP environmental management programs are designed i0 ensore that releases from
the site are at levels demonstrably and consistently "as low as reasonably achievable" (ALARA),

The ALARA principle drives the work activities related to site remediation and contaminant
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cleanup programs under U.S. Environmental Protection Agency (EPA) enfnmemmt.of ﬂiﬂ |
Comprehensive Environmenial Response Compensation and Liability Act (CERCL.A).

The ALARA principle is applied through effluent and environmental monitoring progeams
that provide eardy detection of contaminants and provide data required to assess potential impacts
to the environment. Routine monitoring also ensures compliance with applicable State and
Federal permits and regulations.

REGULATORY COMPLIANCE

The Weldon Spring site is Hsted on the National Priorities List (NPL) and is governed
by the CERCLA. Under the CERCLA, the WSSRAP is subject to meeling or exceeding
applicable or relevant and appropriate requirements of Federal, State, and local laws. Primary
regulations include the Resource Conservation Recovery Act (RCRA), Clean Water Act (CWA),
Clean Air Act (CAA), Toxic Substances Control Act (TSCA), and, because the U.S. Department
of Energy (DOE) is the lead agency for the site, the requirements of the Narional Environmental
Policy Act (NEPA),

A major accomplishment under the CERCLA in 1993 was the presentation of the Record
of Decision for Remedial Action at the Chemical Plant Area of the Weidon Spring Site (ROD)
(Ref. 10). This document was signed by EPA and DOE in September 1993,

The ROD is based on the Proposed Plan for Remedial Action at the Chemical Plant Area
of the Weldon Spring Site (Ref. 55) and the Remedial Mvestigation/Feasibility Study-Final
Environmenial Impact Statement, and public comment received from these documents. This
decision document presents the selected remedial action for the cheanical plant area of the
Weldon Spring site. The remedial action uses chemical stabilization/solidification as treatment
to address the various sources of contamination at the chemical plant including soils, sludge,
sediment and material placed in short-term storage as a result of previcus response actions.
After treatment, the materials will be placed in an on-site engineered disposal cell.

Other notable compliance activities included treatment and discharge of water from the
quarry and site water treatment plants, completion of the temporary storage area, placement of
- quarry bulk wastes at the temporary storage area, initiation of an archeological review for the
soils borrow area, and obtaining a nationwide permit for wetland elimination.

miuesrsijoannatazerd Mexeceum 2
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MONITORING SUMMARY

Environmental monitoring data showed that total emissions of radiclogical contaminants
from the Weldon Spring site were low in 1993, Airborne particulate monitoring indicated no
distinguishable difference in effluent releases from the Weldon Spring site as compared to
backgronnd levels. The 1993 release estimate was 12.7 Ci.

Release estimates for water increased slightly from the 1992 release estimate of 0.15 Ci -
to 0.177 Ciin 1993, These effluent releases continued to be below compliance levels. Data
from groundwater and surface water monitoring indicated no measurable impact on drinking
water sources from Weldon Spring site contaminants.

Dose Estimates

In 1993, the maximum committed dose to a hypothetical individual at the boundary of
the chemical plant site was 0.03 mrem (0.0003 mSv). The maximpm committed dose to a
hypothetical individual at the. boundary of the quarry was 1.9 mrem (0.019 mSv). These
scenarios assumed an individual walking along the perimeter of the site—once a day at the
chermical plant/raffinate pits and twice.a day at the quarry—250 days per year. This-hypothetical
individual also consumes fish, sediment, and water from lakes and other bodies of water in'the
area.

The collective dose, based on an affected population of 112,000, was 0.12 person-rem
{0.0012 person-Sv). This calculation is based on recreational use of the Busch Conservation
Area and the Missouri Department of Conservation recreational trail (the Katy Trail) néar the
quarry. Thesg estimates are below the DOH guideline of 100 mrem (1 mSy) annual committed
effective dose equivalent for all exposure pathways. Section 4 and Appendix B of this report
provide additional information on the dose assumptions and calculations.

sir Monitori
No airborne radionuclide releases other than low volume airborne radioactive particulate
occurred at the site perimeter or at off-site monitoring locations in 1993,  Statistical analysis

of air particulate data indicates that the concentrations at the three site penmeter locations and
one off site location were greater than those recorded at the background locations. The average
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radon concentration at the quarry perimeter was (.25 pCi/l above background and the estimated
Rn-222 release was 12.5 Ci (4.6 x 101! Bg). Among the monitoring stations that failed the
statistical amalysis, only ome station showed 1993 annual concentrations gramar than the
comparative 1991 and 1992 annual concentrations.

The results of NESHAPS monitpﬂng indicated that all doses to the public at critical
receptor locations were less than I.0 mrem per year, This dose is below the NESHAPs standard
of 10 mrem per year. Critical receptor locations upon which this dose was estimated included
the Missouri Highway Maintenance Facility, Francis Howell High School, and the Department

.of the Army Weldon Spring Training Area.

During periods of asbestos abatement work, aithorne asbestos was monitored as a part
of the nonradiclogical air monitoring program. Only 10 of the 277 samples indicated  resulis
above the detection limits. Samples above the detection limits ranged from 0.0006 fibers per
milliliter of air (f/ml) to (0.0022 ffinl. These concentrations were within the mnge of normal
background fiber concentrations and indicated that containment was effective.

NPDES Monitoring

Intermittent surface runoff at the Weldon Spring Chemical Plant transported araninin
from the site in 1993 through seven major discharge routes as identified in Section 6 of this
report. Radionuclide release estimates were calculated on the basis of the activity of uramum.
The estimate of uranium released to water was 0.087 Ci for U-234, 0.004 Ci for U-233, and
{.086 Ci for U-233.

Annual average uranium concentrations increased at abandoned process sewer outfall
{NP-0001) and at Ash Pond outfall (NP-0003) due to above nomal precipitation for 1993 and/or
increased work activity in these drainages. The annual average in the southeast area of the site
{NP-0005) decreased to the lowest level since before 1987. This reduction is atiributed fo
removal of contaminated sofl during construction of the site water treatment plant in 1991 and
continued effective erosion control measures. :

meiueardjoannetaserddsmcaurn 4
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The Missouri River was monitored during 1993 in support of quarry and site water
treatment plant operations. Both the site and quarry water treatmtent plants operated near full
capacity for the majority of 1993, Surface water and sediment samples were taken from the
river and analyzed for uranium. The river receives discharges from the water treatment plants.

Surface Water

Surface water monitoring in 1993 indicated that the distributions and concentrations of
contaminants remained sinilar to historic levels with one exception. One of the first bimonthly
samples from the Fermme Osage Slough showed uranium concentrations noticeably higher than
historic uranium concentrations, This was determined to be ¢aused by flood conditions. The
furthest monitoring locations downstream from the chemical plant (SW-2001 and SW-2016)
remained within background levels; however, uranivm concentrations were above hackground
at Busch Lakes 34, 35, and 36 and at the Pemme Osage Slough.

Groundwater

The groundwater monitoring program included extensive monitoring for radiological and
nonradiological compounds. Radiological results for the St. Charles County well field remained
within background levels. No detectable concentrations of the six nitroaromatic compounds of
concern were found in groundwater monitoring wells south of the Femme Osage Slough, which
is near the quarry.

Fiooding of the St. Charles County Well Field by the Missouri River inundated 26
groundwater monitoring locations; therefore some wells were not sampled during the third and
fourth quarters of 1993. Later sampling indicated that the St. Charles County production wells
were not impacted by contaminants migrating from the bulk wastes in the quarry during the
flooding.

Environmental monitoring indicates that the largest amount-of comtamination is still
present in the bedrock of the quarry rim and the alluvial materials and bedrock north of the
Femme Osage Slough. Total uraninm concentrations remain within background levels, and no
detectable concentrations of nitroaromatic compound were identified south of the slough or in
any of the St. Charles County production wells.

mweareocannalaserd 3 axacaumnm 5
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At the chemical plant, uranivm, sulfate, nitrate, and nitroaromatic compounds in
gproundwater and springs remained near historic ranges. High concentrations of wranium
typically occur in groundwater wells near Raffinate Pit 4 and at the southeast comer of the
chemical plant. Contaminant fransport continued to be confined to the upper weathered zone
of the bedrock aquifer at the plant.

Biologi

The results of biological monitoring of fish from Busch Lakes 34, 35, and 36 showed
uranium concentrations ranging from 0.001 pCifg to 0.129 pCi/g in edible portions.

Background corn and soybeans samples were collected under the foodstuifs monitoring
program. Uranium concentrations were less than 0.05 pCi/l with no significant difference

among crop types.
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ABSTRACT

This Site Environmental Report for Calendar Year 1993 describes the environmental
monitoring programs at the Weldon Spring Site Remedial Action Project (WSSRAP). The
objectives of these programs are to assesy actual or potential exposure t0 contaminant effluents
from the project area by providing public use sceparios and dose estimates, to demonstrate
compliance with Federal and State permitted levels, and to summarize trends and/or changes in
contaminant concentrations from environmental moritoring program. '

In 1993, the maximum committed dose to a hypothetical individual at the chemical plant
gite perimeter wag 0.03 mrem (0.0003 mSv), The maximum committed dose to a hypothetical
individual at the boundary of the Weldon Spring Quarry was 1.9 mrem (0.019 mSv). These
scenarios assume an individual walking along the perimeter of the site—once a day at the
chemical plant/raffinate pits and twice a day at the quarry—250 days per year. This hypothetical
individual also consumes fish, sediment, and water from lakes and other bodies of watetf in the
areda.

The collective dose, based on an effected population of 112,000 was 0.12 person-rem
{0.0012 person-Sv). This calenlation is based on recreational use of the August A. Busch
Memorial Conservation Area and the Missouri Department of Conservation recreational trail (the
Katy Trail) near the quarry., These estimates are below the U.S. Department of Energy
requirement of 100 myem (1 mSv) annnal commiited effective dose equivalent for all exposure
pathways. Results from air monitoring for the National Emission Standards for Hazardous Air
Pollutants (NESHAPs) program indicated that the estimated dose was 0.38 mrem, which is
below the U.5, Environmental Protection Agency (EPA) standard of 10 mrem per year.

Comprehensive monitoring indicated that emissions of radiological compounds in airborme
and surface water discharges from the Weldon Spring site were 12.5 Ci (4.6 x 1011 Bg) and
1.771 x 1077 Ci (6.5 X 10° Bq), respectively (260 grams and 409 grams, respectively). There
was no measurable impact to any drinking water source and no unplanned releases occurred in
1993, Substances of concern in groundwater south of the Femme Osage Slough and the
St. Charles County well field continued to remain within background ranges.

Various State and Federal permit levels are monitored under these National Pollutant -
Discharge Etimination System (NPDES) permits. In 1993, permit levels were maintained except
on five occasions. These all occwrred at the administration building sewage treatment plant for
biochemical oxygen demand (BOD) and total suspended solids (TSS).
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1 INFRODUCTION

The Weldon Spring Site . Remedial Action Project (WSSRAP) is part of the
U.5. Department of Energy (POE) Environmental Restoration Program, one of the remedial
action programs under the direction of the DOE Office of Environmental Restoration and Waste
Management. This Site Emvironmental Report for Calendar Year 1993 is a summary of the
envitonmental monitoring results obtained in 1993 and the status of Federzl and State cﬂmp]iance'
activities,

DOE requirements for environmental monitoring and protection of the public, as well as
the mandate for this docement, are dﬁlgmted in DOE Order 5400.1, General Emvironmental
Protection Program, DOE Order 5400.5, Radiation Protection, and its implementing guide,
DOE/EH-0173T. Emvironmental Regulatory Guide for Radiological Efftuent Monitoring and
Environmental Surveillance (Ref, 32),

In 1993, environmential monitoring activities were conducted to support remedial action
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),
~ the Clean Alr Act (CAA), the Narional Envirommenial Policy Act (NEPA), the Clean Water Act
{CWA), and other applicable regulatory requirements. The monitoring program at the WSSRAP
has been designed to ensure protection of public safety and to evaluate the effects on the
environment, if any, from remediation activities. '

The purposes of the Site Emvironmenial Report for Calendar Year 1993 include providing
general information on the WSSRAP and the current status of remedial activities; presenting
sumumary data and interpretations for the 1993 Eavironmental Monitoring Program; providing
information on mitigative actions for remedial action; documenting contitming compliance with
Federal, State, and local requirements; providing dose estimates for radiological and chemical
compounds as appropriate for the WSSRAP; and summarizing trends and/or changes in
contaminant concentrations to support remedial actions, ensure public safety, and maintain
surveillance monitoring requirements.
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1.1  Site Description

The Weldon Spring site iz located in southem 8it. Charles County, Missouri
approximately 48 km (30 mi) west of St. Louis (Figure 1-1). The site consists of two main
areas, the Weldon Spring Chemical Plant and raffinate pits and the Weldon Spring Quarry, both
located along Missouri State Route 94. Access to both the site and quarry is restricted by locked
chain link fences with 24 hour on-site security.

The Weldon Spring Chemical Plant is a 67.2 ha (166 acres) area which operated as the
Weldon Spring Uranium Feed Materials Plant {(WSUFMP). until 1966, Buyildings are
contaminated with asbestos, hazardous chemical substances, and small quantities of vranium and
thotium. Radiological and chemical (polychlorinated biphenyls, nitroaromatic compounds,
metals and inorganic ions) contaminants can also be found in the soil in several areas around the
site. The raffinate pits are located on the chemical plant site and include four seitling basins that
cover approximately 10.5 ha (26 acres) (Figure 1-2). These piis are radiologically contaminated
with uranium and thorinm residues and chemical contaminants including nitrate, flouride,
polychlorinated biphenyls (PCBs) and various heavy metals. '

The Weldon Spring Quarry is a former 3.6 ha (9 acres) limestone quarry located south-
southwest of the chemical plant area (Figure 1-3). The quarry is essentially a closed basin;
surface water within the rim flows 1o the quarry floor and into a pond. The amount of water
in the pond varies seasonatly, but the pond is never dry. The quarry contains radiological and
chemical contaminants including uranium, thorfum, metals, nitrates, PCBs, semivolatiles,
nitroaromatics, and asbestos.

1.2  Site History

From 1941 to 1945, the U.S. Department of the Army procinced trinitrotoluens (ENT)
and dinitrotoluene (DNT) at the Weldon Spring Ordnance Works, which covered 6,974 ha
(17,232 acres) of land that now includes the Weldon Spring site. By 1949, all but about 809 ha
(2,000 acres) had been transferred to the State of Missouri (August A. Busch Memorial
Conservation Area) and to the University of Missouri {agricultural land), Bxcept for several
small parcels transferred to St. Charles County, theremmmngpmpcrtybecametlw&my
training area,
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Through a Memorandumn of Understanding between the Secretary of the Army and the
General Manager of the Atomic BEnergy Commission (AEC), 83 ha (205 acres) of the former
ordnance works property was transferred in May 1955 to the AEC for construction: of the
WSUFMP, now referred to as the Weldon Spring Chemical Plant, Considerable explosives
decontamination was performed by the Atlas Powder Company and the Army prior to WSUFMP
construction. From 1958 until 1966, the WSUFMP converted processed uranizm ore
concentrates to pure uraniom trioxide, intermediate compounds, and vranivm metal. A small
amount of thorium was also processed. Wastes generated during these operations were stored
in the four raffinate pits.

In 1958, the AEC acquired title to the Weldon Spring Quarry from the Army, The Army
had used it since 1942 for burning wastes from the manufacture of TNT and DNT and disposal
of TNT-contaminated rubble during the operation of the ordnance works. Prior to 1942, the
quarry was mined for limestone aggregate vsed in the construction of the ordnance works. The
AEC used the quarry from 1963 to 1969 as a disposal area for uranium residues and a small
amount of thorium residue. Material disposed of in the quarry during this time consisted of
building rubble and soils from the demolition of a wranivm ore processing facility in Saint Louis.
These materials were contaminated with uranium and radium. Other radicactive materials in'the
quarry include drummed wastes, uncontained wastes, and contaminated process equipment,

The WSUFMP was shut down in 1966, and in 1967 the ARC returned the facility to the
Army for use as a defoliant production plant to be known as the Weldon Spring Chemical Plast,
The Army started removing equipment and decontaminating several buildings in 1968,
However, the defeliant project was canceled in 1969 before any process equipment was installed.
The Army retained responsibility for the tand and facilities of the chemical plant, but the 20.6 ha
{51 acre) tract encompassing the Weldon Spring raffinate pits was transferred back to the AEC.

The Weldon Spring site was placed in caretaker status from 1981 through 1985, when
custody was transferred from the Army to the Department of Energy. In 1985, the DOE
proposed designating control and decontamination of the chemical plani, raffinate pits, and
uarry as a major project. A Project Management Contractor (PMC) for the Weldon Spring Site
Remedial Action Project was selected in February 1986. In July 1986, a DOR project office
was established on site, and the PMC, MK-Ferguson and Jacobs Engineering Group, Inc.,
assumed control of the site on October I, 1986. The quarry was placed on the Environmental
Protection Agency’s National Priorities List (NPL) in July 1987. The DOE redesignated the site

miusargijoannslasard Agention. 1 &
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as a Major Acquisition System in May 1988. The chemical plant and raffinate pits were added
10 the NPL in March 1955,

A more detailed presentation of the production, ownership, and waste history of the
Weldon Spring site is available in the Remedial Investigation for. Quarry Bulk Wastes (Ref. 1)

and the Remedial Investigation for the Chemical Plant Area of the Weldon Spring Site (Ref, 2).

1.3  Geology and Hydrogeology

The Weldon Spring site is sitnated near the boundary between the Centrat Eowland and
the Ozark Plateau physiographic provinces. This boundary nearly coincides with the southem
edge of Pleistocene glaciation that covered the northern half of Missouri over 10,000 years
(Ref. 3). :

The Weldon Spring quarry is located in low limestone hills near the wesiern bank of the
Missouri River. The mid-Ordovician bedrock of the quarry area is predominantly limestone and
dolomite, Near the quamy, the carbonate rocks dip to the northeast at a gradient of 11 m/km
to 15 m/km (58 f'Ymi to 7% fi/mi} (Ref. 3).

There are three bedrock aquifers underlying St. Charles County. The shallow aquifer
consists of Mississippian limestones and the middle aguifer consists of the Kimmswick

Limestone. The deep aquifer consists of formations from the top of the St. Peter Sandstone to

the base of the Potosi Dolomite. Alluvial aguifers are present near the Missouri and Mississippi
rivers. -

1.4 Surface Water System and Use

The chernical plani/raffinate pits area is located on the Missouri-Mississippi River surface
drainage divide (Figure I-4). There are six surface water bodies at the chemical plant area:
four raffinate pits, Ash Pond, and Frog Pond. Elevations on the gite range from approximately
185.4 m (608 ft) above mean sea level (msl) near the northem edge of the site to 205 m (672 i)
above masl near the southern edge. The topograpby of the site is gently undulating in ihe upland
argas, typical of the Central Lowlands physiographic province. South of the site, the topography
changes to the narrow ridges and valleys and short, steep streams common to the Ozark Plateau
physiographic province {Ref, 3).

miuesrgijoannsiaear®Maection. 7
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No natural drainage channels traverse the site, although remnants of a channel through
the Ash Pond area are present. Drainage from the southeastern portion of the site generally
flows southward in a tributary refetred to as the Southeast Drainage (5300 Drainageway), that
flows to the Missouri River.

In the surrounding arcas, man-made Iakes in the August A. Busch Memorial
Conservation Area are used for public fishing and boating. No swimming is allowed in the
conservation area, although some may occur. No surface water is used for irrigation or as a
public drinking water supply. The northern and western portions of the site, including Frog
Pond and Ash Pond areas, drain to tributaries for Busch Lakes and Schote Creck, which in turn
enter Dardenne Creek, which ultimately draing to the Mississippi River. These drainages,
Burgermeister Spring, and Lakes 34, 33, and 36 are contaminated as a result of previous plant
operations,

The Weldon Spring Quarry is situated on a bluff of the Missouri River valley about
1.6 km (1 mi) northwest of the Missouri River at approximately river Mile 49. No direct
surface water runoff enfers or exits the quarry due to the topography of the area. A 0.2-ha
(G.5 acre) pond within the quarry proper acts as a sump which accumulates both direct rainfall
within the quarry and the groundwater. Recent dewatering activities in the quarry suggest that
the sump interacts direetly and rapidly with the local groundwater. The sump is contaminated
with radiclogical and chemical compounds. The quarry pond is not used for any operational or
public water supply and is maintained by the DOE within an access controlled and restricted
aren.

The Femme Osage Slough, located approximately 213 m (700 ft} south of the quarry is
a 2.4 km (1.4 mi) section of the original Femme Osage Creck and Little Femme Osage Creek.
The Univessity of Missouri dammed portions of the creeks between 1960 and 1963 during
construction of a levee system around the University's experimental farms (Ref. 6). The slough
receives contaminated groundwater migrating from the quarry, causing increased uraninm,
-concentrations in the slough. The slongh is used for recreational fishing.

1.5 Ecology

The Weldon Spring site is surrounded primarily by State Conservation Areas which
include the 2,828 ha (6,987 acres) Busch Conservation Area to the north, the 2,977 ha
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(7,356 acres) Weildon Spring Conservation Area to the east and south, and the Howell Island
Conservation Area, an island in the Missouri River which covers 1,031 ha (2,547 acrex)
(Figure 1-4). The wildlife areas are managed for mubltiple uses, including timber, fish and
wildlife habitat, and recreation. Flshmg comprises a relatively large portion of the recreational
use. Seventeen percent of the area is open fields which are leased 1o sharecroppers for
agricultural production. In these areas, a percentage of the crop is left for wildlife use. The
main agricaltural products ars ¢orn, soybeans, milo, winter wheat, and legumes (Ref. 5). The
district staff for these wildlife areas consists of 25 full-time employees supplemented by two to
10 workers during the summer months ¢(Appendix C). The Busch and Weldon Spring
conservation aveas are open year-roumnd, and the number of annual visits to both areas totals
about 1,200,000 (Appendix C).

Much of the chemical plant area congists of maintained grasslands and old fields (65.5 ha
[162 acres]) that are periodically mowed. Grasses and forbs are found in this habitat including
big bluestem, timothy, red tip grass, foxtail, fescue, thistle, and goldenrod. The northwest
poertion of the chemical plant area (22 ha [55 acres]) is relatively patural and contains forest
habitat typicatly found in the upland areas of eastern Missouri. :

The quarry is surrounded by the Weldon Spring Conservation Area and consists prismarity
of forest with some old field habitat. Much of the quarry floor is old-field habitat and contains
a variety of grasses, herbs, and shrubs. The rim and upper portions of the quarry consist
primarily of slope and upland. forest inclnding cottonwood, sycamore, and cak (Ref. 6).

1.6  Climate

The climate in the Weldon Spring area is continental with warm to hot summers and
moderately cold winters. Alternating warm/cold, wet/dry air masses comverging and passing
through the area canse frequent changes in the weather. Although winters are generally cold and
summers hot, prolonged periods of very cold or very warm to hot weather are unusual,

Occasional mild periods with temperatures above freezing ocour almost every winter and ocﬂl |

weather interrupts periods of heat and humidity in the summer (Ref, 7).
The average annual temperature is 12,8° C (55.1° F). The average daily maximum and

minimum temperatures are 19° C (66.2° F) and 6.5° C (43.8° F), respectively, On the
average, there are 49 days a year when maximum temperatures are above 32.2° C (90° F).
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Migimum daily temperatures below 0° C (32°F) oceur about 111 days of the year.
Temperatures below -18° C (0° F) are infrequent, only about five days per year. Mean annual
precipitation in the area is approximately 92.7 cm (36.5 in,}.

Wind data recarded at St. Louis for the period 1941 to 1970 indicate that prevailing
winds are from the south during sumemer and fall, and from the northwest and west-northwest
during winter and early spring. The average annual wind speed is about 15.3 kph (9.5 mph)
from the south.

A meteorological station is located at the chemical plant to provide data to sapport the
environmental monitoring programs. Data from this station are used to assess meteorological
conditions and air transport and diffusion characteristics which help determine possible impacts
of airborne releases. In addition, precipitation data are used to correlate water level fluctuations
and contaminant concentrations in surface water and groundwater wells.

The meteorological station provides data on wind speed, wind direction, ambient air
temperature, barometric pressure, and precipitation accumulation. The results of meteorological
monitoring in 1993 are provided in Table 1-1.

TABLE 1-1 Monthly Meteorolagical Monitoring Results for 1993

1 ]
Aywrages Temp Avarage Barcmatric Average Wind Fredominant YWind
Mottt Total Prasip lin.) (dagrass C) Praesura imillibares) Spued imivec) Direction
Janvary 387 0.8 993 B.01 ME
Felomary 2.1 -1.1 89§ i88 I
March 2.79 4.4 989 1.24 W
April* 3.76 11.7 84 3.26 5
May 2.90 17.8 982 2.8 =13
Juna 7.05 22.2 983 . 2.53 -3
July 4.77 26,1 a§2 2.48 s i
Auguet* 1.23 2.7 RET 1.54 W
Ssptambear” 5.03 - - ] 2.26 - .
Oetobar a.18 - - 2ET -
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TABLE 1-1 Monthly Meteorological Monitaring Results for 1993 (Continuad)

Average Tamp Amqgi‘hmmnme Averags Wind Pradominant Wind
Totsd Precip {in.} {dagreas C| Prasaurs (millibare) Spend im/oac) " Qiracton .

Hovembert

Dacambar®

* Data nal available for all daye
HNo date svallabls

1.7 . Land Use and Demography

The population of St. Charles County in 1990 was 212,907; 20% of the population lives
in the city of St. Charles, approximately 22.4 km (14 mi) northeast of the Weldon Spring site.
The population in St. Charles increased by 48% from 1980 to 19%0. The two communities
closest to the site are Weldon Spring and Weldon Spring Heights, about 3.2 km (2 mi) to the
northeast. The combined population of these two communities in 1990 was [,131 (see
Appendix C). No private residences exist between Weldon Spring Heights and the site. Urban
areas occupy about 6% of county land, and nonurban areas occupy 90%; the remaining 4% is
dedicated to transportation and water uses.

Francis Howell High School and the Missouri Highway and Transportation Pepartment
are both within I km (0.6 mi) of the site. Francis Howell High School is about 1 km (0.6 mi)
nertheast of the site along Missouri State Route 94, The school employs approximately 179
faculty and staff, and about 1,926 students attend school there (Appendix C). Students and siaff
generally spend about 7 hours to 8 hours per day at the school. The buildings are also used for
.other activities, such as athlstic events and school meetings. The Missouri Highway and
Transportation Depariment, located adjacent to the north side of the chemical plant, employs
nine full-time employees (Appendix C). About 300 ha (740 acres) of land east and southeast
of the high school is owned by the University of Missouri. The northern third of this Iand is
being developed into a high-tachnology research park,

musareijoarnelassrd3isecton, 1 12
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2 ENVIRONMENTAL FROTECTION/RESTORATION PROGRAM OVERVIEW

2.1  FProject Purpose

. 'The U.8. Department of Energy (DXOE) is responsible for the remedial action activities
at the Weldon Spring site. The program is kmown as the Weidon Spring Site Remedial Action
Project (WSSRAP). The major goals of the WSSRAP are to eliminate potential hazards to the
public and the environment posed by the buildings and waste materials on the Weldon Spring
site and, to the extent possible, make surplus real property available for other uses.

Remedial actions are subject to U.S. Environmental Protection Agency (EPA) oversight
under the Comprehensive Environmenal Response, Compensation and Liabiliry Act (CERCLA)
of 1980, as amended by the Superfund Amendments and Reawhorizasion Act of 1986 (SARA).
Remedial actions at the site are subject to CERCLA requirements because the site is listed on
the EPA National Environmental Priorities List (NPL). The DOE is also responsible for
complying with the varions Federal compliance acts including the National Environmental Policy
Act (NEPA) of 1969. Section 3 of this document further discusses applicable Federal, State, and
local compliance requirements and the carrent statws of compliance activities at the Weldon

Spring site.
2.2 Project Management

In order to manage the WSSRAP under the CERCLA, the proposed strategy for remedial
activities at the Weldon Spring site is organized into the following four separate operable units:
Weldon Spring Quarry Bulk Waste, Weldon Spring Chemical Plant, Chemical Plant
Groundwater, and Quarry Residuals, The Weldon Spring Quarry bulk waste includes afl wastes
deposited in the quarry and their removal. The Weldon Spring Chemical Plant Operable Unit
includes the buildings, soils, raffinate pits, and surface waters in the chemical plant boundary.
The Chemical Plant Gronndwater Operable Unit includes the groundwater at the chemical plant
and vicinity areas, The Quarry Residuals Operable Unit includes the quarry gmundwater,

quarry basin; and groundwater, surface waters, and soils in vicinity areas.

m:wsEergljoannelagerd@saotion. 2 13
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- 2.3  Environmental Monitoring Program Overview

The overall goal of the WSSRAP is different from. that of most of the operating and
production facilities for which DOE Order 5400.1, General Environmental Protection Program,
. was developed. At the WSSRAP, environmental monitoring is conducted as required by DOE
Order 5400.1 to measore and monitor effluents and to provide surveillance of effects on the
environment and public health, In addition to these objectives, environmental monitormg
activities support remedial activities under the CERCLA. This situation requires a carefal
integration of WSSRAP activities to implement, when possible, all the environmental and public
health requirements of the CERCLA, and DOE and other relevant Federal and State regulations
and orders.

The WSSRAP also complies with DOE Order 5400.1 requirements for preparation and
maintenance of an Environmenial Protection Program Implementation Plan (EPPIP) (Ref, 8) and
the Emvironmental Monitoring Pian (EMP) (Ref. 9). The EPPIP details the programs in place
at the WSSRAP to provide management direction, environmental protection goals and objectives,
the remedial status of the project, and the overall frame for the protection program. at the
WSSRAP. The EMP details the schedule and analyses for effluent monitoring and
environmental surveillance activities that are performed.

The WSSRAP environmental protection program conducts radiofogical and
nontadiological environmental monitoring and is separated into two distinet functions: effluent
monitoring and environmental surveillance, Effluent monitoring assesses the quantities of
substances at the facility boundary, in migration pathways from the site, and in pathways
subject to compliance with applicable regulations (e.g., Na#ional Emission Standards for
Hazardous Air Polhwanss [NESHAPs]) or permmit levels and requirements (e.g., Nadional
Pollutamt Discharge Eliminarion Svstem [NPDES]). Environmental surveillance consists of
analyzing environmental conditions within or outside the facility boundary for the pressnce and
concentrations of site contaminants. The purpose of this surveillance is to detect and/or track
the migraticn of contaminants. Surveitlance data are used to assess the presence and magnitude
of radiation and toxicological exposures and to assess the effects, if ariy, on the general pruhhc
and the environment.

The WSSRAP environmental monitoring program monitors various media for radiological -
elements, primarily U-234, U-238, Ra-226, Ra-228, Th-228, Th-230, and Th-232. These

. muesrs\foanomiaeer? Aaaction. 2 14
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mﬂmmh&smmepmqmmmﬁmmmwmmm Rndmlumml
-momtonnglsmndxwwdmuhnelyalthapeﬂmetmmdatoff-mlncanamnm_thecMmm[
plant and quarry for air particulates, ambient gamma' radiation, and radon. - Radiological
mumtnnnglsalsocmﬁuctedonhwidcfﬂuenmmthefcrmnfmmdlscharges streams, . -
lakes, ponds, andgmundwaterwe]]sandspnngs '

Nunmdmlugwalmnmwmgmpnmarﬂymducwdatthechmmalphntmdqumm, _
' but also includes monitoring at off-site locations to confirm that no unplanned releases: have -
occurred. The nonradiclogical compownds included in the routine 1993 moditoring program are
metals, inorganic ions (nitrate and sulfate), and nitroaromatic compounds. Other nonradiological
compounds are monitored as part of the environmental momwnngpmgtm including ashestos

atmtepmmeterlucamm,andgmmPamﬁcrssuchascalmum, mmgmcsc,andsudmm _
to assist in groundwater characterization, flow, and transport studies.

2.4  Project Accomplishments in 1993

Several activities were compieted in 1993 under the overall plan for remediation of the
site. All four operable units are curreatly active, and major accomplishments for three of the
four units are detailed below. The fourth unit, theChemmalPlantGmundwah&rOpembleUmt
is in the scoping phase.

2.4.1 Weldon Spring Chemleal Plant Operable Unit

A significant event for 1993 was the signing of the Record of Decision. (ROD) for.
Remedial Action at the Chemical Plant Area of the Weldon Spring Site (Ref, 10) in September.
The ROD presents the planned remedy for the chemical plant area, which is removal of
materials, chemical stabilization/solidification of raffinate sludge and other wastes, anddisposal'
of materials in an on-site facility. :

2.4.1.1 Site Water Treatment Plant. Performance testing of the site water
treatmient plant was conducted during March 1993 using contaminated water frovs Raffinate
Pit 4. Initial in-process sampling indicated levels below target and permit levels, During 1993, -
15 batches of water were treated and released to the Missouri River throngh a permitted outfall, -
Various agencies have perfammd verification samplmg of the water treated at both water
treatment plants, :

m:hﬁri\jﬂunn&\anrsahmﬁm.z _ ' . 15
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~ Design work is nearing completion for Train 2 of the site watér treatment plat, Train 2
is designed o treat nitrate contaminsied water i the raffinate pits. Cnnstmchnnnfaddmmal
effluent basins for Train 2 is scheduledfor1994 S ”

2.4.1.2 Building Dismantlement. Asbestos removal, structure and equipment

dismantlement, debris cleanup, interior washdown, polychlorinated biphenyl (PCB) cleanup, and
process pipe removal activities are ongoing for two building removal work packages started in
1992 and another building rﬂnnval package began in 1993.

Thel3x1ﬂﬁl(350mﬂgal}watermwerwas mzedornluljr‘? andﬂledemuhUOnuf
13 buildings has been successfully and safely completed.

2413 RCRA/TSCA Storage. The Resource Comservation and Recovery Acf.
(RCRA) and Toxic Substance Control Act (TSCA) storage facility, Building 434, is currently -

being upgraded to sapport waste storage and operation needs. Improvements will include re-
sealing the. floor, addmganadd:tmnalherm reroofing, andaddmgacowredareanutmdethe
buﬂdmgfurstﬂrage

2.42 Weldon Spring Quarry Bulk Wastes Operable Usit

The first batch of contaminated quarry pond water was treated in the quarry water

treatment plant dirring the fourth quarter of 1982, Sample. results. were well below the NPDES .
hm:tsandﬂleeﬁhwm“rasremged]anuaryﬁ 1993." Duyring 1993, 15 batches of water were

ueamdaudmlmsedtnﬂm!rﬁssaunkwerthmnghapmmtteduutfaﬂ

Dﬁﬁngl?ﬂS,lemImﬂﬂufquﬁnybqu'wm_malwmmmpleﬁd. Phase I = - -

began during May 1993, when the first load of surface waste material was hauled from the
quarry to the wood processing site at the chemical plant. The material consisted of wood, brush,

‘and s0il lefi from grubbing and clearing under previous subcontracts. Phase 1 marked the- _. .
begtmmgnfmﬂkwaﬂamovﬂ&mthequmqmdmeﬁm“eufmequmhaulmwifﬂr

its design purpose.

Phase II removal activitios bogan in August, but were suspended on September 8 due to
structuzal failures on. the stabilizer bar of the haul road trucks. Thammamde;ufPha&el]_ '

matermls were hauled using alternate equlpment

m:'f.uanrn\jumnak&urﬂﬂ&acﬁun.z' . 16




- . characterization investigation will include sampli

~ Hists these environmental ocourrences for 1993,

&redwgmdhftmachamamwasmmﬂedm _
_ which began in December. Phase]}lmatmalsmmmnfhuﬂmngmbbie soils, dmmmed '

wastes, and contaminated process equipment.

2.4.2.1 Temporary Storage Area. T
in 1993 for temporary storage of quarry bulk wasty
contains roll-off boxes and B-25 boxes containing
contaminated with product, and lead contuminated
approximately 1,000 loads of bulk waste from the
storage ared.

2.43 Weldon Spring Quarry Residual Operable Usit.

The Quarry Residuals Work Plan (Ref. 1
(Ref. 12) were submitted and approved by the

sediment to determine the effect quarry bulk waste
phases of sampling will concentrate on the quarry pi

01994

thehalﬂmadmlcksforl’haseﬂlmowl

o

he temporary storage arca was. constructed
25, Currently, the temporaljf storage area
arsenic contaminated wood, process pipe
debris, In addition to container storage,
quarry have been placed at the temporary

1) and Quarry Residuals Sampling Plan
ry agencies during November, 1993, The
groundwater, surface water, soils, and

ic- having on the surrounding areas. Later

yper after the bulk waste bas been removed.

The sampling, originally scheduled for

- to flooding, S&eSactmnIﬂZqurfurﬂ:ter

conﬁngenmesmbemgdawlcpedmcase
again closed.

2.5 Incident Reporting - Environmental Occutt

1993, is now scheduled for July 1994 due
szion of the flood. Further schedule
rmcmmdmwtheshﬁyamsw

DOE Order 5400.1 Part I, 2(b) requires
calendar year as part of the site environmental repo
categorized a3 environmental bazardous. substances/
Order 5000.3B, Occurrence Reporting and Proc

and one occurrence was an NPDES permit requi

for radiological-compounds were ,1771 Ci for 1993
discharges. Further information is presented in Sec

miusersijoannsiaserd3issotion.2 - . 17

. In 1993, 10 off-normal occurrences were
gulated poHutamts/cil releases under DOE
ng of Operations Informartion. Table 2-1
occumence involved a reportable release,
-exceedance. Total estimated releases
which included both routine and unplanned
jons 4 and 6. No estimated releases were
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cﬂwh&dforﬂ&rqmﬂaﬂao&masofnmmﬂﬂogmﬂpanmeﬁmmmthmmm
amnmatb:mmmeenvmnmmnorpubhcsafay

TABLE 2-1 Environmental Occurrsnces CY 1933

© Qreurranca Raport .| ODccurrence

Nurmber™ Cate ' Comments

1993-0008 . - D2/09/93 Excasdad NFDES limit for TSS at slte sawags plant

1933-0007 : 0Z/28/93 GWTF sywten slignensot (Coerbon abgorptich unit bypaaesd)

1893-0008 03116/93 | TK-501 gasket felkura tapiked watar eplll at SWTP) '

19930010 : 03/23/83 Etflusnt pipeling rupture at SWTP

1993-0012 04112193 Excasdad NPDES limit for settisable aclids urder-the iand divturbano
ool for the SWTP pipsline construction.

1993-0013 04/23/83 | Orange axidw 4pil i

1223-0015 umwﬂﬂ. GWTP farn mechangs unlt - procedurs \dolaﬂ-;;n :

1983-0017. as5/11/83 QWY ion sxohangs unit - ohormios! epifl |

13930019 080708 .Aumriured pips at SWTP

1933—052;.5' o229 - Approxirnstely B.5 ha ativiens glycol ralaased to sump at .
dasontamination pad (reported to off-site apenciasl.

* Cancelsd report

I} Adl occurrences ara off-normal
Oceurrence 1993-0006 was a discharge from the outfall of the Weldon Spring ﬁm sewage. |

plant that excoeded the NPDES permu leved for total suspended solids (TS5). The NPDES limit

for TSS it 15 me/l, and sample results indicated a TSS level of 78 mg/l. The corrective

measures included notifying the Missouri Department of Natural Resources (MDNR) of the
sampled TSS value, shutting dowm the sewage treatment plant and removing the sewage by
pumpmgtnatnn]mr andmmanngaworkpackagemmplamﬂmpump

Qocutrence 1993-0012 was related to storm water runoff samples for the Sitc Water

T&eﬂmthhﬂ(SWTP}eﬁlumwmmmmmmhmMsaf
350 m)/1/hr, TthPDESpermﬁdoesnatha\reahmﬂ hutauntamsarepnmnglavciof_

muestsijopnnaineer 2 Manction, 2 . . 1_3
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2.5 mifl/hr. Cunecﬁvemeasumsmchﬁ&dnnﬂfyingth&hﬂﬁkmdmmngmsmnmﬁnl-
mcasumsmthearea

" Occurrence 19930029 was a release of ethylens glyool. On July 22, 1993,
approximately 4 kiters (approximately 1 gal or 8.5 ibs) of sthylene glycol were releated to the .-
decontamination pad. The water from the decontamination pad is pumped to the equalization
basin at the site water treatment plant, Process engineers at the WSSRAP indicated that the
treatment process should be highly effective in removing trace concentrations of ethylenc glycol
fmmthecontammated watarmtheeqtmhmnonbasm

The release was originally classified according to DOE Ornder 5000.3B, which requires -
reporting a release of ethylene glycol in excess of 100 pounds. The PMC mistakenly assumed
that this quantity was also the CERCLA. reportable quaatity (RQ). On August 16, 1993, during
the normal review of Material Safety Data Sheets, Waste Management personnel discovered that -
the RQ for ethylene glycol is 0.454 kg (1 1b). rclmsewasthenrepomdwthcﬂahnnal'
pronmﬂmmmmehﬁmunWﬁNawmlmm

2.6 Special DOE Order Related Programs

In addition to the direct program requirements and documentation required under DOE

Order 54001, theDﬂEDrdersPemﬁcaﬂqummatetherpmgmmshapmmdmﬁw.ﬁm
‘Environmenigl Report, including the groundwater profection management program, the
meteorological’ monitoring program, and the waste minimization and pollution prevention
progran. This section also addresses other programs, including the radiological control
- program, self assessments under DOR Order 5482.1B, and the surface water management -
program in place at the WSSRAP to support the environmental protection program, .~

2.6.1 Gmun_ﬂwater Protection Management Plan

The WSSRAP has a formal groundwater protection and management progmm in place,
and policies and practices are documented in the Groundwater Protection Frogram Management
" Plan (Ref. 13). The plan outlines how monitoring programs will be developéd to assess the
MEMMnfmmmhmm-memm,mwahmEpmﬁﬂmqnpubﬁc :
health, and to gather data for remedial decisions. Al policies pertaining to groundwater

mussrsijoannsssar® gention.2 . : 19
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monitoring, incloding well mstn]latmn dﬂcummmatmn, construction, sampling methods, and

abandonment methods, are detailed in th:s plan.

The Groundwater Pm:eaiﬂn Frogram Management Plan also outlines the hydrogeological
characterization program conducted as. part of CERCLA activities. These include fundamental
methudsmhasgmundwﬂersamphng waterlevelmomlomg slug tests, tmcertasts and
geologic logging.

2.6.2 Meteorological Monitering Program

A meteorological station is located at the chemical plant to provide data to support the
environmental monitoring programs. . The meteorological station provides datd on wind speed, .

wind direction, ambient air temperature, barometric pressure, and precipitation accumolation.
Data from this station are used to assess meteorological conditions and air transport and diffugion
characteristics which determine possible impacts of aithome releases.” In addition, precipitation
data are used to correlate water level fluctuations and mnm:mmnl concentrations in- surface
watcrandgmuudwﬂer wells.

2.6.3 Surface Water Management Program

_ _ Tlm WSSRAP maintains a surface water nianagement program to ensure effective
implementation of policies detailed in DOE Order 5400.5 and documented. in the Surface Water

. Management Plan (Ref. 14). This program also incorporates the as-low-as-reasonably- .

achievable (ALARA} cunoeptmihaexmutmnofthepmgmm

This plan identifies existing and potential water sources, waterquahtj.r categories, and
also provides the requirements and methodologies for proper control, management,. and
disposition of site waters. Erosion and water control, and water managemient for the guarry and
site. water treatment plants are also discussed in the plan. ~The key elements of the plan are
source identification, characterization, monitoring, engineering controls, and management
methods. To date, mumthaniﬁﬂmnﬂnﬂedtdmsefwaterhavebemmmgedthmughﬂus

Program.

msarjoannesinanrS3iesation.2 20




2.6.4 Radiation Protection Program

The U.S. Deparmmen: of Energy Radiological cmi Manual (RADCON) (Ref. 15),
specifies how the DOE expects all facilities and contractors o conduct and manage their
radiation protection programs. RADCON expands upon 10 CFR 835, which was issued in

‘December 1993 in the Federal Register and sets the minimum acceptable radiological control

standards for DOE facilities. ~The manual contuins requirements for all aspects of radiation
protection, including protective measures for internal and extemal contamination control,
ALARA practices, dosimetry, protective clothing and equipment, instrumentation. and
calibration, worker training, warnings and sign postings, survey procedures, waste management,
environmental surveillance, and shipping and receiving. The DOE'’s ob]ectwe in preparing this

'mmualwasmeﬂwmmatmmanmpmmMpmgmmﬁmdwmherﬂmmngmmm__
-among DOE Facilities.

The WSSRAP is in compliance with approximaiely 65% of the provisions in the manual
and has an aggressive implementation plan and schedule for meeting compliance with the
remaining provisions. The WSSRAP has formed a RADCON Implementation Team, which
includes representatives from all affected departments and is responsible for ensuring that actions
necessary to attain compliance are compleied as scheduled.

2.6.5 Waste Management Program

: The waste management program characterizes hazardous chemicals and wastes found on
site {0 secure and store these wastes properly. This program also consolidates the packaging and
shipping of hazardous waste samples. Hazardous and mixed wastes are stored in-the oo-site -
RCRA and TSCA, storage facility, Building 434, and at the ashestos storage area (ASA) and
temporary storage area (TSA) until a final treatment or disposal option is available, The
WSSRAP has not shipped any RCRA waste off site and therefore has not been required to
comply with RCRA manifest or biennial report requirements.  Although not required, the
biannual report was submitted to MDNE as a courtesy. :

Waste ‘minimization and pollution prevention activities at the Weldon Spring site have.
been combined and are described in the Waste Minimization/Pollution Prevention Avareress
Plan (Ref, 16). The key elements of this program are chemical control, training and awareness,
work activity review, and a recycling program. '

musersycennelaserd3sesiion.2 : 21
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. 2.6.6 Sel-Assessment Program

The WSSRAP complies with the guidelines presented in DOE Onder 5482,1B for a self-
appraisal and assessment program. The self-assessment program is conducted by department
managers to verify their department’s compliance with the requirements of the quality assurance
program. During 1993, the self assessment program was assessed and an action plan developed

“to correct deficiencies. A number of documents, procedures, programs, activities, and training
programs were developed, implemented, and performed. A detailed description of the program
can be found in the Szﬁidsmsmenr Program Implemeniation Plan (Ref. 17). '

There were two self-assessments conducted at the WSSRAP although no environmental
self-assessments were mnducted during 1993,

2.6.7 Truining
Training is a key element of the environmental protection program. Through training,
each employee is instructed in the policies and procedures related to environmental protection.

The training program can essentially be broken into four main areas: (1) documents,
(2) procedures, (3) special courses taught on site to convey specific policies or issues and, (4)
off-site courses designed to provide instruction for specific areas. Department managers
establish unique training matrixes for each employee to ¢nsure a comprehensive understanding
of position requirements and overall policies and program requirements.

The status of employee training is reported to department managers and individual

employees six times a year. These bimonthly reports include status of documents and .

. procedures reviewed and training programs and off-site courses taken during the current year.

miuAsrsysanneiasard3ienction.? - g 2.2
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3 COMPLIANCE SUMMARY
A1  Compliance Status for 1993

The Weldon Spring site is listed on the National Prioritics List (NPL), and therefore the
Weldon Spring Site Remedial Action Project (WSSRAP) is governed by the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) process. Under the
CERCLA, the WSSRAP is subject to meeting or exceeding the applicable or relevant and
appropriate requirements of Federal, State, and local laws and statates, such as the Resource
Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), the Clean Air Act (CAA),
the Toxic Substance Comtrol Act (TSCAY}, the Narionagl Historic Preservarion Act (NHPA), the
Safe Drinking Water Act (SDWA), and Missouri regulations. Because the DOE is the lead
agency for the site, the procedural anmd documentation reguirements of the Nafional

" Environmenaal Policy Act (NEPA) must also be met, as well as the requirements of U.S.

Department of Energy (DOE) Orders. Section 3,1.1 is a summary of WSSRAP compliance with
applicable Federal regulations, and Section 3.1.2 is a summary of the WSSRAF compliance with
major DOE Orders.

3.1.1 Regulatory Compliance Status

The WSSRAP has infegrated the procedural and documentation requirements of the
CERCLA, as amended by the Superfimd Amendments and Reanuthorization Act (SARA), and the
NEPA, as required by the policy stated in DOE Order 5400.4. For example, Engineering
Evaiuation/Cost Analyses (EE/CAs) and Remedial Investigation/Feasibility Study {RL/FS)
documents including (RI/FS) work plans, which are CERCLA documents, contain the required
NEPA information for Environmental Assessments (EAs) and Environmental Impact Statements
(EISs).

The WSSRAP used NEPA and CERCLA supporting documentation to prepare the Record
af Decision for Remedial Action a: the Chemical Plant Areq of the Weldon Spring Site (ROD)
(Ref, 10). The ROD was signed in September 1993 by the Environmental Protection Agency
and the Department of Energy. This decision document presents the selected remedial action
for the chemical plant area of the Weldon Spring site. The preferred remedy for the chemical

mywsersijoannaiaserd diseotion.d 23
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plant area of the Weldon Spﬁﬁg site is removal, chemical stabilization/solidification, and
disposal on site.

The CERCLA and the National Oil and Hawrdous Substances Pollution Contingerncy
Plan (NCP) spell out responsibilities and requirements for natural resonrce trustess. As lead
Natural Resource Trustee for the WSSRAP, the DOE notified the co-trustees that potential off-
site releases of hazardous substances may have occurred and that environmental restoration
activities are proceeding, Neither of the co-trustees; the Department of the Interior and the
Missouri Department of Natural Resources (MDNR), has responded to date. '

National BEnvironmenta] Policy Act

During 1993, three categorical exclusions were prepared for the site. These exclusions
were prepared for a physical testing trailer, office trailers, and a wildlife habitat improvement
project. The categorical exclusions for the physical testing trailer and the additional office
trailers were approved. The third exclusion for the wildlife habitat improvement project was
reviewed by the DOE-Oak Ridge Operations office and was determined to be within the scope
of previously approved NEPA documents.

Hazardous wastes at the Weldon Spring site are managed as required by the RCRA: (as
substantive applicable or relevast and appropriate requirements [ARARs]). This includes
characterization, consolidation, invenfory, storage, and transportation of hazardous wastes that
remained on site after closure of the Weldon Spring Uranium Feed Materials Plast (WSUFMP)
and wastes that were generated during remedial activities.

A RCRA storage, treatroeni, and disposal permit is not required at the site since
- remediation is being performed in accordance with decisions reached under the CERCLA.
Section 121{g) of the CERCLA states that no Federal, State, or local permit shall be required
for the portion of any removal or remedial action conducted entirely on site.

The RCRA was amended by the Federal Facility Compliance Act (FECA), which was

enacted on Qctober 6, 1992. The FFCA waives sovereign immunity for fines and penalties for
RCRA violations at Federal facilities. However, a provision postpones that waiver for 3 years

i Wweersijoanneliaesr? Taection,d 24
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for mixed waste Land Disposal Restriction storage prohibition violations at DOE sites and

reguires the DOE to prepare plans for developing the required treatment capacity and treatment

technologies for mixed wastes. BEach plan must be approved by the State or the U.8.
Environmental Protection Agency (EPA), after consultation with other affected States and
consideration of public commemnt, and an order issued, by the regulator, requiring compliance
with the plan. '

The DOE published a schedule for the submittal of the plans for the treatment of mixed

waste in the April 6, 1993, Federal Register. The published scheduls specifies that DOE sites

will provide the site treatment plans in three pbases;  the “conceptual plan” by October 1993,
a "draft plan” no later than August 1994, and a "final proposed plan” no laier than
February 1995.

The Weldon Spring site submitted its coneceptual site treatment plan to the Missouri
Department of Natural Resources d@nd the Environmental Protection Agency on
October 28, 1993.

Curreatly, two underground storage tanks that contained gasoline and diesel fuel remain
on site. Thctanksmscheduledtcbeclusedappmpnatelydmngrsmwalnfthcbuﬂdmg
foundations,

RCRA groundwater monitoring for regulated units is discussed in detail in Chapter VII.
Toxic Substances Control Act

Polychlorinated biphenyls (PCBs) that have been removed from service for storage and
disposal activities are managed in accordance with 40 CFR Part 761 (TSCA).

Clean Ajr Act

CAA comphiance requiremenis pertaining to the site are found in Title I -Nonattainments,
Title III - Hazardous Air Pollutants {inckading National Emission Standards for Hazardous Air
Pollutants [NESHAPs]) and Title VI - Stratospheric Ozone Protection. NESHAPs . dose

- calculations for 1993 indicate the highest receptor Iocation was below the NESHAPs standard

of 3.1 mSv (10 mrem).

malugareljoannatleserd3ieection. 3 25
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St. Charles County is classified .in the Federal Ragister of November 6, 1991, 56 FR 215
as a moderate nonattainment area for ozone. As a moderate ozone nonattainment arez, the
requirements would affect sources emitting nitrogen oxide (NO,) and volatile organic compousds

- (VOCs). At present, sources described above do not exist at the WSSRAP.

Under Title I, asbestos and radionuclides are hazardous air pollutants. The standards
establish maximum levels for mdionuclides and asbestos, WSSRAP plans for monitoring
radionuclides and asbestos have been approved by the EPA aod are described in detail in
Section 5, along with the 1993 status of the monitoring. Table 3-1 Lists the major source
categories that could potentially apply to the WSSRAP along with the respective schedules for
promulgation of the corresponding emission standards,

TABLE 3-1 Potentially Applicable Major Source Categories

. e
Major Sourge Categoy Schedule Date ' .

Gasoline distrtbution 1115/94

Zolid wasts treatment, atorage, and diaposal facilifes . 11/16,/94

Site remediation _ 111800

Currently, the potential major source categories existing at the WSSRAP do not exceed
the threshold limits of 9,07 metric tons per year (tp¥) (10 tpy) of any single hazardous air
pollutant or 22.7 metric tpy (25 tpy) of a combination of hazardous air pollutants; nor does the
project curvently store over 3,780 Liter (1,000 gal) of gasoline per container on site. Therefore,
the project is not subject to the requirement for vapor recovery systems for gasoling distribution.
However, the Project Management Contractor (PMC) will continué to ‘monitor the various
sources for applicability. The categories of radionuclide emitters are not yet listed because the
criteria for defining major and area sources of these pollutants have not been selected. Upon
proposal of the Maximum Available Control Technology standards, the WSSRAP will develop
appropriate plans and budgets to comply with the standard for each of these source calegories.

Sections 608 and 609 of Title VI are applicable to the WSSRAP. Section 608 establishes

* requirements for national recycling and emission reduction of Class I and TI substances

(chlorofluorocarbons and hydrochloroflucrocarbons, respectively).  The section makes it
unlawful to release, vent, or dispose of any Class I or II substances. Requirements in
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Section 608 apply to servicing, repairing, maintaining, and disposing of any refrigeration system
(old or new) or air conditioning system (old or new), Section 609 specifies requirements that
pertain to servicing motor vehicle air conditioners and applies to all WSSRAP vehicles. The
WSSRAP is complying with Sections 608 and 609 of Title VI of the 1990 CAA amendments by
(1) implementing a phase-out policy of ozong-depleting substances by instituting controls in the
purchasing and use of these substances; and (2) obtining copies of the personnel tryining
certifications and equipment approval records for personnel and subcontractors that service any
WSSRAP ozone-containing equipment (i.e., refrigerators, heating, ventilating, and air -
conditioning [HIVAC] units, abandoned refngeranon units, eéc.) or any WSSRAP vehicle cooling
system,

Clean Water Act

Effluents discharged to waters of the United States are regulated under the CW A through
regulations propulgated and implemented by the State of Missouri. The Federal government
has granted regulatory anthority for implementation of CWA provisions to those states with a
regulatory program that is at least as stringent as the Federal program. '

Compliance with the CWA at the WSSRAP includes meeting parameter limits set in six
National Pollutant Discharge Elimination System (NPDES) perntits. Both effluent and erosion-
control monitoring are performed, Section 3.3 offers further details on the NPDES permits.

The first batch of comaminated quarry pond water was treated in the quarry water
- treatment plant during the fourth quarter of 1992. The sample resuits were well below the
NPDES limits and the effluent was released Janvary 6, 1993. During 1993, 15 batches of
treated effluent were discharged through the NPDES outfall,

Construction of a water treatment plant at the chemical plant was completed in 1992,
This plant has been designated as the Site Water Treatment Flant - Train 1. This Train 1 plant
treats water from Raffinate Pit 4, shower and decontamination water generated during building
dismantlement activities, and ranoff from the temporary storage area (TSA). During 1993, 15
batches of treated effluent were discharged through the NPDES outfall.
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The final construction design for the Site Water ‘Treatment Plant - Train 2 is being
completed, and construction is scheduled to begin in 1994, Train 2 is designed to treat the
nitrates from the raffinate pits, - :

Rivers and Harbors Act

During 1993, one nationwide permit was applied for under Section 10 of the Rivers and
Harbors Act and. Section 4G4 of the Clean Water Aci. The permit was for the proposed
elimination of 0.9 ha (2.2 acres) of delineated wetland in the soils borrow area. The lost
acreage is to be mitigated on Missouri Department of Conservation land in the northeast comer
of the August A. Busch Memorial Conservation Area as part of & 23.1 ha (57 acre) waterfowl
habitat project.

The WSSRAP maintains compliance with Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) requirements throungh inspection of controlled pesticide/herbicide storage areas.
To date, no application of restricted-use pesticides has occurred. The site is currently in the
process of training and certifying two applicators.

Depariment of Transportation

Pursnant to HM-181, the WSSRAP conducted on-site training on the Hazardous Material
Transporiation Act. The training targeted personnel with responsibilities for hazardous materials
transporiation. The training covered classification of hazardous materials by new shipping
names, new performance based packaging requiremenis, new requirements for marking, labeling
and placarding, and proper segregation and modes of transportation.

Safe Drinking Water Act
Currently, the SDWA is not an ARAR at the WSSRAP, The SDWA will be evaluated

for its applicability during the decision-making process for the gronndwater and quarry residuals
gperable units.
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In 1992, the Secretary of Enerpy established DOE’s voluntary participation in the
Section 313 of the Emergency Planning and Community Righi-to-Know Act (EPCRA) for toxic
release inventory (TRI) reporting and the 33/50 pollution prevention (PPA) program.

In March 1993, guidance was distributed to all DOE facilities which established 1993 ag
the first year for gathering data with the first report due in July 1994,

On Angust 3, 1993, the President signed Executive Order 12856 directing Federal
Facility compliance with the BEPCRA. and the PPA.

The sile is developing a program to achieve compliance with the Executive Order and
to file the first TRI repont, if required, in 1994,

The expansion of the soils borrow area and haul road required study for potential cultural
resources, An archeological review of the expanded soils borrow area and hanl road is in
progress. In addition to the Phase I survey (initial evaluation) of the expandéd areas, a Phase
II survey (determination of eligibility for nomination to the National Register) is in progress for
all sites identified in the 1992 Limited Arey Phase 1 Survey,

The Mirigation Action Plan for Remedial Actions at the Chemical Plarg (Ref. 19) area
specifies that any sites eligible for nomination to the National Register will be preserved through
data recovery or avoidance if impacted by the borrow area or haul road development. This
work is ongoing and will extend into 1994,

On March 4, 1993, the State Historic Preservation Officer for Missouri was advised
under the provision of 36 CFR Part 800.5 that a "no effects" determination on historic or
prehistory properties was made for the elimination of the four man-made ponds and surrounding
wetlands in the borrow area. The State Historic Preservation Officer’s review period expired
with no comments or rebuttal to the determination,
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Upon completion of the Phase II survey, and where data recovery is necessary, the .
Officer will again be consulted and final clearance received.

Endangered Species Act

The U.S. Fish and Wildlife Service was consulted under Section 7 of the Endangered
Species Act for the seils borrow area and haul road. The Missouri Department of Conservation
{(MDC) was also contacted regarding State-listed threatened and endangered species. Through
surveys of the affected areas a determination was made that while the State listed Cooper’s hawk
was observed in the area there would be no loss of critical habitat and no effect on the species.
There were no other listed species found in the affected areas and no critical habitat exists in
those areas. '

Completicn of the site water treatment plant effiuent discharge pipeline, described in the
1992 annual site environmental rqaoﬂ, was delayed for the emtire year due to an unseasonably
cold, wet spring marked by high waters. Heavy, above normal rainfalls swelled the Missouri
River, flooding the outfall area. It is anticipated this construction project will be completed in
the first half of 1994, providing the Missouri River remains at the normal level. '

Argonne National Laboratory (ANL), under contract 0 DOE Weldon Springs, reviewed.
the proposed area for the wetland mitigation project described in the Rivers and Horbors Act
section of this report. The DOE-OR determined that while the project is in the 100 year
floodplain of Dardenne Creek, as shown on the $t. Charles County floodpiains maps (Ref. 18),
the requirements of 10 CFR 1022 do not apply. Using the State and U.5. Army COE
procedures, the permit for this action was obtained by the MDC concurrently with the site Clean
Water Act Section 404 permit application.

A wetlands assessment and delineation for the soils borrow area, borrow area haul road,
and the designated mitigation area at the Busch Memorial Conservation Area was performed
during 1993, The Clean Water Act Section 404 permit application described in the Rivery and
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Harbors Act and Floodplain Protection sections of this report was prepared following the
procedures and requirements contained in 10 CFR 1022 and U.S. Army COE requirements.

The delineations show approximately 0.9 ha (2.2 acres) of wetlands will be impacted in
the soils borrow and baul road area development. The Wetlands Project Plan for the' COE
permit application shows a 2 to 1 mitigation for the replacement of impacted wetlands (Ref. 47),
Full details are provided in the Mitigation Action Plan for the Remedial Action at the Chemical
* Plant Area (Ref. 19).

3.1.2 DOE Order CompBance

3.1.2.1 DOE Order 540.5, Radiation Preiection of the Public and the
Environment. DOE Order 5400.5 establishes nine primary standards and requirements for
DOE operations to protect members of the public and the environment against undue risk from
radiation. The DOE operates its facilities and conducts its activities so that radiation exposures
to members of the public are maintained within established limits.

The annual dose to the maximallf exposed member of the public as a result of activities
at the Weldon Spring site was below the 100 mrem (1 mSv) guideline for all potential exposure
modes. The 10 mrem (0.1 mSv) annual dose limit for public exposure to aitbome emissions,

excluding radon and its respective decay products as specified in 40 CFR Pant 61, National -

Emission Standards for Harardous Air Pollutanss, was not exceeded in 1993. The appropriate
dose evaluation techniques were used to assess 1993 environmental monitoring and surveillance
data in compliance with this requirement.

Storm water runoff exceeded the derived concentration guideline (DCG) of an annual
average of 600 pCi/l for umanium at outfalls NP-)001 and NP-0(3. The annnal average
concentration for uranium was 1,003 pCi/l at outfall NP-0001 and 607 pCi/l at NP-0003. The
increase to above the DCG may be due to a number of factors inciuding a higher than normal
annual precipitation, upstream building demolition and increased inflow from an upstream source
into the abandoned process sewer that leads to NP-0001. The increase at NP-0003 was believed

to be the result of the above average annual precipitation which cansed Ash Pond to discharge

for a much greater portion of the year than in past years. Ash Pond flow contribuies to
NP-0003 and is usually much higher than the other contribiting streamss. Based on upstream
monitoring, mitigative measures are being taken to reduce the vranium levels.
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Eight omt-of-service vehicles were surveyed and released from the WSSRAP in
April 1993. A comprehensive radiological survey was performed on each vehicle, and they met
the DOR release guidelines as specified in this order for release of real property, persomal

. property, and materials and equipment. Therefore, the vehicles were released for unrestricted

USsC.

Records of all environmental monitoring and surveillance activities conducted at the
Weldon Spring site in 1993 are being maintained in accordance with the requirement of this
order. All reports and records generated at the WSSRAP in 1993, pursuant to DOE Order
requirements, presented data in the wnits specified by the applicable regulation or order. '

3.1.2.2 DOE Order 5820.2A, Radioactive Waste Management. DOE
Order 5820.2A establishes policies, guidelines, and minimum requiremenis by which the DOE
manages its radioactive and mixed waste and contaminated facilities, The Weldon Spring site
was in compliance with the applicable portions of Chapter II (low-level waste), Chapter V
(decommisgioning of radioactively contaminated facilities), and Chapter V1 (administrative
activities related to the Waste Management Plan [Ref. 20]). The types of wastes addressed in
Chapters I, I, and IV were not present at the site.

3.1.2.3 DOE Order 5400.1, General Environmental Protection Program. The
WSSRAP conducted both radiological and nonradiological environmental monitering programs
at the site and vicinity properties. . Environmental monitoring required by DOE Order 5400.1
was conducted to measure and moritor effluents and to provide surveillance of their effects on

the environment and public health,

The WSSRAP was in compliance with Order 5400.1 requirements for preparation of an
Environmental Protection Program Implememntation Plan (EFPIP) (Ref. 8). The EPPIP details
the programs in place at the WSSRAP to provide management direction, environmental
protection goals and objectives, and the overall framework for the protection program at the
WSSRAP. The project has prepared an Envirowmental Monitoring Plan (Ref. 9) which is
reviewed annually and revised as necessary. '

In addition to the pians developed for overall environmentat monitoring and protection, '
the WSSRATP annually reviews and revises, as necessary, the Groundwater Protection Program
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Management Flan (Ref.13) and the Waste Minimization and Pollution Prevention Awareness
Plan (Ref. 16). ' :

3.1.2.4 DOE Order 5400.3, Hazardous and Mixed Waste Program. DOE
Order 5400.3A mandates management of radicactive and hazardous wastes. At the WSSRAP,
radioactive hazardous and mixed wastes were managed in a manner that provided protection of
the environment and protection of the health and safety of the public and. site personnel.
Implementation of the Order is described in the Waste Management Pian (Ref. 20).

All waste management activities inclading pgeneration, characterization, storage,
packaging, minimization, trangportation, and treatment or disposal were accomplished in a
manner that was consistent with these broad objectives. Waste management activities were

“ conducted in compliance with alt applicable laws, requirements, regulations, and good practices
governing the management of hazardous, radicactive, mixed and uncontaminated, nonhazardous
waste. The WSSRAP Waste Management Program has been developed to ensure that the
objectives of these orders are achieved and that waste generation is minimized, :

3.1.2.5 DOE Order 5480.1B, Environment, Safety, and Health Program for
Department of Energy Operations. DOE Order 5480.1B mandates (1) protection of the
-environment and the health and safety of the public, (2) assurance of safe and healthful
workplaces and conditions of employment for all employees of DOE and DOE contractors,
(3) protection of povernment property against toss and damage, (4) compliance with applicable
statutory requirements, and (5) presence of a quality ASSUrance program to ensure quality of
design and standards.

Implementation of these requirements is described in the Enmvironmental Protection
Program Implementation Plan (Ref. 8). The plan describes DOE activities and CERCLA
requirements, activities, and functions concerned with controlling air, water, and sail poilution,
and limiting the risks to personnel and the public. The activities inclnde, but are not limited to,
environmental protection, occupatmual safety, industrial hygiene, health physics; emergency
preparedness; radioactive, hazardous, and mixed waste management; and quality assurance. .

3.1.2.6 DOE Order 5480.4, Environmental Proteetion, Safety, and Health
Pratection Standards. DOE Order 5480.4 requires the WSSRAP to comply with all applicable
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DOE Orders and puidelines and Federal, State, and local regulatory requirements. This
suimnmary describes compliance activities and statns.

3.2 Cwrrent Issues and Actions
3.2.1 Current Issues

3.2.11 National Emission Standards for Hazardons Air Polintants Compliance.
The WSSRAP has developed an alternate method for National Emission Standards for Hazardous
Air Pollutants (NESHARs) point source monjtoring and compliance as provided in 40 CFR 61.93
()(5), whereby air concentrations were monitored at five designated critical receptor locations
on and around the Weldon Spring site. The WSSRAP plan is contained in the Plan for
Monitoring Radionuclide Emissions Other Than Radon at Weldon Spring Site Critical Receptors
(Ref. 21), which has been approved by the EPA. The EPA has also approved the WSSRAP
plan to report anmual monitoring results and effective dose equivatents at critical receptor
locations via the annual site environmental report.

3.2.2 Current Actions

3.2.2.1 Release Reperting. On July 22, 1993, approximately 3.8 kg (8.5 Ihs)-of
ethylens ghycol was released to the sump at the decontamination pad. This release exceeded the
reportable quantity for ethylene glycol under the CERCLA, which is 0.45 kg (1 Ib). The release
was reported to off-site agencies on August 16, 1993, as a release of a reportable quantity.
Additionalty, the release was reported to the DOE, under DOE Order 5000.3B, but since the
quantity did not meet the 45 kg (100 1b) reporting requirements for the DOE, the report was
canceled. Additional releases of reportable quantities of ethylene glycol occurred on December
6 and December 30. These releases were reported to off-site agencies as a release of a
reportable quantity, but did not meet the reporting requirements for the DOE.

3.2.2.2 Functional Appraisal - Environment, Safety and Health, and Quality
Assurance. A functional appraisal of selected environmental, safety, bealth, and quality
assurance programs, and Conduct of Operations was conducted at the WSSRAP by the DOE Qak
Ridge Operations Cffice from May 4 to May 12, 1993. The appraisal was performed to assist
the WSSRAP in its sclf-assessment program. No tiger-team audits were conducted in 1993 for
environmental issues.

miiuserglcannalasarddisection, 3 34




051984

Table 3-2 summarizes the namber of deficiencies resulting from the functional appralsal
of selected environmental safety, health, and quality assurance programs. Thirty-one of the 73
deficiencies have been closed ont and are awaiting DOB approval and closeont.

TABLE 3-2 Results of Qak Hidga.Functinnal Appraisal

— S—— - —
Naw Daficlancies Pri\dou_n Dafie|anclas Audit Fingloge Cloesd
Cited Cpen

j Water Poliution Control & Q 3
Envircnmental Quality Assurance 8 1 7

i Groundwater Programes 4 .GI 2 -
Vmete Minimization B 0 o
Aehaaton Managernst 3 1] 2 ﬂ
Radiclogical Monitaring 7 2 2 g
TFoxic and Hezardous Subktancs 3 1 1 B
Contral
Radicaative Wasta Managemant Q 4] O B
N.a'tuﬁl Historle: Fressrvation Act hfA WNia NfA |‘
Heelth Physice 3 0 1 |

H Industiat Hyglarm 4 4] o E

,‘ Industrial and Conetruction Safety 8 & B
Traneporiation Safaty 1 i+ O B

. ll Flra Protaction 1 4 2

Conduct of Cperations 3 z 2
Total

3.2.2.3 Missouri Department of Natural Resources Hazardous Waste -
Inspection. The Missouri Department of Natural Resources conducted an inspection under the
authorization of the Resowrce Conservation and Recovery Act on June 2-3, 1993. The
inspection resulted in five findings. The findings are outlined in Table 3-3. Two of the findings
were disputed, two have been corrected, and one of the findings is being corrected under the
Building 434 improvements work package and is scheduted for completion in 994,
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TABLE 3-3 Results of MDNR Hazardous Wasts Inspaction

| Fineling Gnrraatwu ﬁmtmn Data '

1. Base of containment eyetem not impendcus and free 0404194
of aracke at Building 434.

2. Failure to use ooneacutive ehipment numbers on Finding digputed - WSSRAF has not ehipped RCRA
maniteete, waetas off-aite.

A, Failure to fila an updatad gererator registration form. 07121193

4. Contingancy Fian did not cantaln all correct narss, 1073083
addresssa, and trlephone numbers of smargency
soordinatars.

E. Contingency Plan did not have an evacuatien plan
inaludad.

Finding disputed - evacuation plan waz in Contingeney

3.3 Summary of Permits for 1993

Various permits were maintained by the WSSRAP for remedial activities including
NPDES, excavation, and floodplain permits, Table 3-4 provides a summary of all NPDES and
Construction Permits. Currently, three active NPDES permits cover discharges from the site
water treatment plant (MO-01077701), quarry water treatment plant (MO-0108987), and storm
water discharges from the site water treatment plant pipeline excavation (MO-R101389).
Table 3-4 shows that the penmit for the site water treatment plant has expired; however, the site
bas applied for renewal of the permit and is awaiting final permit approval from the State. A
nationwide permit under the Rivers and Harbors Act and Clean Water Act has been issued by
the Depariment of the ﬁrmyforthem‘opa@elnmnatl{mnfﬂgha{ZZacres) of delineated
wetland in the soils borrow area.

3.4  Site Remedial Mitigation Action Plan

The Mitigation Action Plan for the Remedial Action at the Chemical Plant Area of the
Weldon Spring Sire (MAP) (Ref. 19) was issued in November 1993, to summarize the major
_environmental impacts requiring mitigation as indicated in the RI/FS (Ref 2) and Record of
Decision (Bef. 10y for the chemical plant operable unit. The MAP further presents the
monitoring and reporting requirements for mitigative measures committed to the Record of
Decision.
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TABLE 3-4 Summary of WSSRAP NPDES and Construction Parmits
w#%

Data Rerawal or

Parmit No. (=l Data (waued Data Expirad (b} Exteneion Regjusat Duw Secope and Comments
i kil
MC-01077 o | 101G QFi2eraz N | ¢1/28/43 Reapplication submitted £7/Z8/93. Cavars atorm watar,
ganitary, and SWTP dischargoz.*
MC-0108987 0 [ 050629 Q504194 N 12404193 Coveara OWTF dischargs.
: |
MO-GEao001 o} 1251891 O5/1898 N Tarmltated Covars hydrostatic test water frorn WTP. QWTP tanke and
sffiuant Pand 2 are exciuded since they heve held contaminated
watar, .
1 MO-GESO00Z - O Q207132 ' 05/18597 N Tarmmlaeted 03/0B83 Covars hydrostatic test water from SWTP tanke, basins, ato. I
MO-56E0004 "o | 020702 Terminated H Terminated 02/08/93 Caovered hydroetatic testing of GWTF arffh.lant.pipalina. The
QZ0EE3 pipalire has oarried treatad wwataer, @ the pemmit ie no longar
applicabla. . 1
MO-GEEDO0E [n] 11/06/82 oE/1eM88 N Tarminated 08/02/83 Covere hydrostatic test water from SWTF effluent pipeline.
M3-R1013839 o 12407132 121238 M QM Z296 Covere land disturbanca storm water diecharges from the SWTP
pipeline exceavation.
22-424% C 0801491 QB33 Y o713 EWTP hanlne, sitation basineg, afflusnt pump station, ato.
2528 e | o4110/82 Q410483 M QE/10/83 SWTP Trein 1 |
22-4113 [ Q67130 QBMEMa2 Y MA QYWTPF hasging, afflusnt pumg station. Canatrustlon complats.
22.4233 c | 0441791 10416582 Y | NA QwWTF, construction completa,
22-4411 c | 0812592 08/11/93 H c7111133 Flow equalizeticn on ganitary plant.
C | 0328882 o3/27133 H QRf27193 SEWTF wfflusnt pipalina.
L = 3
fa) Parmit type, O = Operating, = Constructon
|1} Parmit extended? M = Ho, ¥ = Yog

QWTF  Quarry Water Treatmant Flant
SWTF  Site Water Treatmant Flant
* See Saction 2.6
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The MAP was submitted to EH-1 on Deoembm 13, 1993, for signature, which started
a yearly report requirement. This annual report requirement will be met by submitting this
report and will address the effectiveness of the mitigative measures taken during the previous
year. -

As required by the Mitigation Action Plan for the Remediation of the Chemical Plant
Area of the Weldon Spring Site (Ref. 19), a plan is being prepared: which outlines measures to
protect the workers, the public, and the eavironment during remedial activities at the chemical
plant. The proposed protective measures include dust, noise, radon, air particulate,
groundwater, surface water, erosion control, and wetlands monitoring, The results of these
monitoring activities will be presented in the annvat site environmental réporis.

All remedial activities will be conducted in accordance with project Health and Safety
Plans (HASPs) to ensure worker protection. Noise monitoring will be performed during
construction activities in accordance with procedure BS&H 3.1.7. Equipment and surrounding
areas will be monitored to identify. noise levels above 90 decibels, If it is determined that
excessive noise levels are sustained over a period of time, noise level monitoring may be
employed during work activities at nearby residential arcas and at some radius from the
construction area for recreational area users.

Fugitive dust emissions will be monitored in accordance with the HASPs established for
the borrow area and cell construction work activities. The HASPs generated for site activities
state that total airbome dust concentrations, as measured in the work area, shall at no time
exceed a limit of 1 mg/m? ¢visible dust).

The Environmental Monitoring Plan (Ref. 9) outlines the groundwater, surface water,
and air monitoring which will be employed to monitor the protection of the envircnment and the
pubic. Impact to the perched groundwater could possibly occur during deep foundation removal.
Monitoring will be increased if it is determined that foundation removal could be impacting
groundwater.

The erosion control program will be comducted in accordance with procedure
ES&H 4.2.1 to confirm that the structures are working adequately te reduce sediment runoff to
nearby surface waters and wetlands, A NPDES construction permit will be obtained for the
borrow arca and a limit of settleable solids will be imposed. When foundation and contaminated
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sail removal begins, additional pammetm's will be monitored at those NPDES outfalls which will
receive mnoff from the work area. '

- Contaminated surface water runoff will be monitored under the Storm Warer Runoff
Sampling Plan (Ref. 54). This plan requires surface water runoff from constraction and storage
areas be collected and apalyzed for total uranium and settleable solids in an effort to determine
the effectiveness of temporary erosion confrol measures.

| Radon and particulate emissions will be monitored using the three tier program as

. outlined in the Emvironmental Monitoring Pian. This program meets the requirements of DOE
Orders 5400.1 and 5400.5. The three ters are site specific, perimeter, and critical receptor
monitoring for radioactive air particulates, radon, and dust.

Monitoring associated with the redevelopment of a new wetlands complex as a mitigation
measure for the elimination of wetlands at the borrow area will include monthly sampling of
hydrological parameters, annual vegetation surveys, spring/fall bird surveys, and sprmgf summer

herpetofanna surveys.

3.5 Compliance Status for the Period January 1 - April 15, 1994

Compliance status remained unchanged under the RCRA, the CAA, the Endangered
Species Act, the Nasional Historic Preservation Act, Bxecutive Orders 11988 and 11990, and
DOR Orders,

The following CERCLA documents have been completed and submitied during 1994

s Janvary 23: The Quarry Bulk Waste Remedinl Action Work Plan (Ref.48) was
revised and forwarded to DOE.

* March 10: The responsive report to the BPA's comments on the CSS pilot-scale
facility was provided to DOE,
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. Clean Wager Act

A public meeting was held on February 17, 1994, to seek public comments on the
reissuance of the NPDES permit for discharging water from the site (chemical plant} waier
treatment plant. Approximately 65 people representing the general public, the WSSRAFP, and
the MDNR attended the public meeting. The NPDES permit for the site water treatment plant
was reviewed on March 4, 1994,

Toxic Sybstances Control Act

On January 27, 1994, approximately 56.8 1 (15 gal) of PCB contaminated oil leaked from
materials which were abandoned in Raffinate Pit 4 approximately 30 years ago. The materials
include discarded equipment and sterage barrels whose contents may or may not be empty. Due
to the disarray of the barrels and high water levels of the storage pond, the exact location of the
leak cannot be determined. However, the leak has been contained and efforts to absorb the oit,
where practical, have been initiated. The storage pond was built with a clay bottom.to store
raffinate sludge and has no drainage cutlet. Since the spill was directly into smface waters the
spill was reported to EPA Region VI and the National Response Center as required by
40 CFR 761.125. '

Rivers and Harbors Act

In March 1994, the Corps of Engineers approved the nationwide permit for the
elimination of 0.9 ha (2.2 acres) of delineated wetland in the soils borrow area.

ite i itigation Action P

On March 7, 1994, the Army Corp of Engineers approved a Section 404 permit
application submiited by the Missouri Department of Conservation (MDC) to create a 23.1 ha
{57 acre) wetland and waterfowl habitat adjacent to Dardenne Creek within the boundaries of
the Aungust A. Busch Memorial Conservation Area.

On March 11, 1994, the WSSRAP application for Nationwide Permit 26 was approved,

Suh]ect to the establishment of an agreement between the DOE and the MDXC, The mitigation
agreement states that the DOE will provide funding for the construction of the 23.1 ha (57 acre)
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wetland and waterfowl complex at. the Busch Conservation: Area to meet wetland mitigation
requirements in exchange for wetland mitigation credit as defined m the Mitigation Action Plan
Jor the Remediation of the Chemical Plant Area of the Weldon Spring Site (Ref. 19).

The Phase I and Phase II archacological survey for the entire borrow arca and haut road
corridor was completed in December 1993, The report from Dr, Gary Walters, Triad Research -
Incorporated, will be finalized and transmitted to the State of Missouri and the site in April-May.
Preliminary verbal reports indicate only one site will require Phase II data recovery .or
avoidance. The site is located in an area of the borrow area where avoidance is a realistic
altemative. - |
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4 RADIATION DOSE ANALYSIS

This section evaluates airborne monitoring results and surface and groundwater discharges
of radiological contaminants. The evalvations presented include potential calculated dose
equivalents to the general public and doses 10 aquatic biota. These calculations arc evaluated
against U.S. Department of Energy (DOE) guidelines contained in the U.S. Department of
Energy Radiological Control Manual (Ref, 15) and in DOE Order 5400.5.

Dose calculations are presented in this section for each of the following: a maximally
exposed individual, a collective population, U.S. Environmental Protection Agency (EPA),
National Emission Standards for Hazardous Air Pollutants (NESHAPs) critical receptors, and
the radiation dose to native aquatic organisms. The exposure conditions used in the dose
calculations are further discussed in respective environmental monitoring sections of this report.

4.1 Pathway Analysis

In arder to develop the specific elements of the environmental monitoring program at the
Weldon Spring site, the poteniial exposure pathways and health effects of the radicactive and
chemical materials present at the site and the quarry are reviewed to determine whether the
pathways are complete. These analyses of exposure pathways, required by DOR Order 5400.1,
are based on the sources, release mechanisms, types, and locations of contaminants; the probable
environmental fates of the contaminants; and the locations and activities of potentizl receptors.
Pathways ate then reviewed to detemmine if a link can be shown between ome Or more
contaminant sources, or between one or more environmental transport procesases, to an exposure
point where human or ecological receptors are present. If it is determined that a link exists the
pathway is called complete. Finally, the complete pathways are reviewed and if there was a
potential for exposure the pathway is deemed applicable,

Table 4-1 lists the six complete pathways for exposure from contaminams evaluated by
the Weldon Spring site environmenial monitoring program. These pathways are used to
determine radiological and noamadiological exposures from the site. Of the six complete
pathways, only four were applicable in 1993 and were thus incorporated into dose estimates.
These were Liquid (B), Liquid (C), Airbome (A), and Airborme (B).

msiussraljoaniaesiassrd3izeation. & ' 42




051994

TABLE 4-1 Exposure Pathways for the Weldon Spring Site

Applicabls 1o 1993

Pathway Deseripton Doge Entimats

Ingeation of groundwater fram local welle downgradiant fram the alts.

Licyuiici {40

LiquidiB} Ingastion of game and fish inhablting wildlifs area. -

Liguid(C) Ingestion of surface water and eadimeants. Y

Airbornald) Inhsdation of particulatss dispsrasd throuph wind sroslon and ramadial ¥
action.

Airborna{B) Inhalatden of raden amittad from contaminated soile. ¥

Extarnal Direct gamma radiation from contaminated sofla. N

There was no contribution to effective dose equivalents {EDEs) from Pathway Liquid (A)
(Table 4-1), ingestion of drinking water from local wells, Currently, concentrations of
radioactive contaminants are comparable to background concenfrations in the production wells
near the Weldon Spring Quarry (see Section 7.4). No drinking water wells are located in the
chemical plamt/maffinate pits area.

There was no contribution to the effective dose equivalents from the external pathway.
Statistical analysis of the results obtained from the external gamma monitoring program indicated
that there was no reason to suspect that any of the locations monitored were greater than
background levels at the 95 % confidence level (see Section 5.2).

The applicable public dose standards or limity for exposure that the Weldon Spring Site
Remedial Action Project (WSSRAP) is required to meet are as follows: '

* NESHAPs standard of 10 mrem {(0.10 mSv) annually for airborne emissions other
than radon at critical receptor locations.

+ DOE guideline of 100 mrem {1 mSv) annual effective dose equivalent for all exposare
pathways on an anmual basis, :
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4,2  Radiological Release Esiimates

_ Radiological release estimates were caleulated for airbome particulates, radon gas, and
surface water releases. Table 4-2 shows. the estimated activity release to the environment and
the half-life for each radionuclide. The dashes in Table 4-2 indicate that the amount of
radicactivity released to the environment was not distinguishable from background levels. It
should be noted, however, that above-background radon gas concentrations were observed at six
locattons at the quarry (see Section 5.1).

Airbome particulate release estimaies were calculated based on NESHAPs monitoring
results at two critical receptors located at the chemical plant perimeter. The NESHAPs results
indicated that the only detectable above background radiological contaminant was total uraninm,
The isotopic release estimates in Table 4-2 assume a natural wranivm isotopic activity ratio
49.1% U-234, 2.3% U-235, and 48.6% U-238). These emissions were attributed to building
dismnantlement activities that occorred during 1993, These activities incladed the dismantlement
angd demolition of three process buildings and 10 process suppert buildings, as well as the partial
dismantlement of two process buildings and 13 process support buildings. A box madel was
used to predict the airborme particulate release rate from the chemical plant. The calculations
used to estimate airbome releases are shown in Appendix B. In 1993, the estimated:1U-238,
U-234, and U-235 releases were 5.14E-04 Ci, 2. 40B-05 Ci, and 5.19E-04 Ci, respectively.

The average radon concentration at the quarry area perimeter was 0.4 pCi/l above
~ background. A box model was used to predict the radon release rate from the quarry for the
year. This model assumes that airborne contaminants are dispersed homogeneously within the
modeled volume of air. In 1993, the estimated Rn-222 release was 12.5 Ci (4.6 x 10'1 By). .
Calculations and assumptions are provided in Appendix B,

During 1993, intermittent surface water munoff was found to have transportad uranium
from the site through five major discharge routes. These routes were monitored through
monthly sampling of the: runoff water, as required under the site National Pollutant Discharge
Elimination System (NPDES) permit {see Section 6.4). Using NPDES natural vranium values
in conjunction with the activity ratios listed above, the U-234, U-235, and U-238 releases to
water have been calculated and are presented in Table 4-2, Other radionuclides were not
routinely monitored in surface water during 1993.
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TABLE 4-2 Radionuclide Emissions to. the Environment

I; Activity of Redionuslide Maye of Radicnuclide Releasad |
Eadlonuolide Raleaged ta Alr (C) {gmrnj _ H,-.I _“
' -23.43 . 5.14E-04 - -~ Q.0B6 258,510 3.47E09
I_u-zas 2.40E05 0.004 . 1,885 7.04F08
IU-234 B.19E-04 a.oe7y 14 2 34ECS
h-232 -- NA NA 1.40E10
h-230 - NA " NA 7.40E04
h-228 - NA, NA 1810
28 -- ' NA NA E.7E ]
*228 - NA NA 1,600 |
ﬂRn-222 126 NA MA 3,82 daya
Total Activity

WA Mot analyzed for this radionciids

i Total uranium velus obtalned from Table 6-4

= Mot distinguishsebls from background
Multiphy by 3. 7E10 to convert Ci to Bq

4.3 Exposure Scenarios

Dose calculations were performed for the maximally exposed individual, collective
. population, and critical receptors for applicable exposure pathways (Table 4-1) to assess dose
from the Weldon Spting site. First, conditions were set to determine dose o a maximally
exposed individual at each of the main site areas: the chemical plant/raffinate pits, the quarry,
and the vicinity properties. A second dose, for a collective population, was calculated for users
of the August A. Busch Memorial Conservation Area. A third set of dose calculations was
perfarmed to meet NESHAPs monitoring data. Results of these estimates were then compared
to applicable standards to ensure the safety of members of the public and the environment.

A gamma dose was not caloulated for the total population within an 80 km (49.6 i)
radius of the site, as recommended in DOE Order 5400.5, because extensive monitoring at the
site perimeters indicated go above background external gamma exposure resulting from
WSSRAP activities. This conclusion i3 based onm a statistical analyss of environmental
thermoluminescent dosimeter (TLD) results (see Section 5). Although several perimeter low
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volume particulate sampling locations were greater than background, no abcwefbéckground
concentrations were detecied through high volume NESHAPs monitoring at off-site locations in -
the near vicinity of the site. Calculations of collective population doses utilizing perimeter and
off-site monitoring data determined the dose to affected populations to be less than 1 person-rem
per year (0.01 person Sv) from all pathways. Since all off-site low-volume air particulate
samplers and radon gas detectors other than background stations are within a 13 km (8.1 mi) .
radius, and only the August A, Busch Memorial Conservation Area low volume sampling
location yielded above-background concentrations for gross alpha radicactive pariiculate
measurement, incorporating the calculation of a dose for the total population within 80 km
{45.6 mi) of the site is unrealistic.

The scenatios and models used to evaluate these radiological exposures were conservative

- but appropriate. Although radiation doses can be calculated or measvred for individuals, it is
not appropriate to predict the health tisk to a single individual. Estimates of health risks are
based on statistical data collected from large groups of people exposed to radiation under various
circumstances. Statistical models are not applicable to single individuals. Therefore, dose
equivalents to a single individual are estimated by hypothesizing a maximally exposed individual
and placing this individual in a reasonable, but very conservative scenario. This is appropriate
when the magnitude of the dose to a hypothetical maximally exposed individual is small, as is
the case at the WSSRAP. The scenarios and resulting estimated doses used in the calculations
are outlined in Table 4-3, In addition, the percentage of the DOE guideline of 100 mrem

(1.0 mSv) is provided.

The collective population dose estimate is the product of the effective dose eguivalent
estimate at the exposure point and the number of persons exposed. Exposure points are locations
where members of the public are potentially exposed to aithorne radioactive partticulate
concentrations, radon gas concentrations, external gamma radiation, or radionuchide
concentrations in water or foexd at above-background levels. The effective dose equivalent is
calculated by estimating radionuclide concentrations in the air, water, food, and external gamma
pathways at a given exposure point. These concentrations and reagonable exposure scenarios -
are used to estimate the amount of radicactivity ingested or inhaled and the amount of extemal
gamina radiation received by the potentially exposed popuiation. :
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TABLE 4-3 Exposure Scenarios for Weldon Spring Site Radiological Dose Estimates
| Expozurs/ Parcont of
|  Doee Inhalation/ ] DCE
l  Scenaria L% Ingastion Rata Concentration Guidance
MCP.HWEHP ﬁquidlB} Fighing at Bugch Lake 35 Reh A6E days 6.5 grama/day 0.017 pCify 0.006 0.006% M/A
] Hypothetical
| Indlvidual Sadimnenta 11.25 haursf 200 myg/day 710 pCilg 0.003 O 1T
| Ligquidi<} Swimming at SBuech yaor :
| Laka 35
| VWatar 11.25 houref | 0.05 lltarsfhour 180 pCifi 0.02 0.02% hisa,
I yoar
Airborna(Al] Vieiting Busch Lakes Adir 132 hour 0.98 m¥thour 2.2E-18 plifml 3.68E-6 B.68E-6% 3 _EBEE%
Arean : .
AithormelB) NiA N/A N/A N{A N/A MiA NiA N/A
VWS Liquid(B) N/A MiA MNiA NfA NfA /A NfA Nia
Hypothaticel
indbAdual Liquuid{} MN/A MIA Nia A Nf& N/A MfA MNIA
Airborne{A} NiA NiA NiA A NfA N7A " NiA NfA
Abrharasi(l Wiabting Near WSO Air B0 hoursfyaar .26 mrhour 1.2 pCiA 1.9 1.5% MfA
Parimatar )
WSVP Liquidig)} Fishing at Slough Fsh MiA 6.5 gmeiday 0.002 pCifg 0.00132 0.00713 Nf&
Hypothetioal j
|mdivicuak Liquid{c) N/A N/A HiA NiA NiA N/A MA MEA
Extornal N/A NiA NiA N/A NFA NiA NiA NIA
Airbornafi} NfA H/A MiA N/A MR N/A H/A NfA
|
AirbornaiB) HiA NiA MHiA M/A NiA N/A MN/A NiA
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TABLE 4-3 Exposure Scenarios for Weldon Spring Bite Radiological Dose Estimates {Continued)

Exporuref Eptirnated FParcant of
Inhalations Do DOE
Sesnarko Ingastion Rate Concantration |(paracn-ram} Giuddance
Collnctive Liquid{A} WA MiA, NiA MNiA, NiA HiA MNiA, MR,
Population :
Lquid(g) Fzhing ot Buech Lakae 36 Fleh MiA 200 afpareon 8.017 pClfg 0.1 peraan- M/A M/A
| ] poputation = 5985 M .
Sadlmsnts 1.125 200 mygiday 130 pCilg G.Oo7F HNiA HNiA
Swirnming at Buech hoursfparaan paraGh-ram
Ligquid{c) Loke 36 )
{pepulation = E9BE) Water 1.125 0.05 literefhour 110 pClig 2018 MfA MN/A
hours/parecn . PEMEOA-TAr
Airberna{Al} Fishing at Busaah Alr 3.5/4E 0.958 m*mhour Z.2E-16 pCifmi 1.BEE-B NfA N/A '
Consarvation Araa pErEON-TAMm
AirbomsiB} NiA LY HiA NiA MNfA NiA NiA HiA
NA Indizatue messursmante for redicactivity for & mediefexposura pathway ot background lsvels,
WSCF  Waldon Spring Chamidcal Plant

WERF Weldon Spring Raffinate Fite
Wsa Wekdon Spring Cuarry
WSVE Waldon Spring Vicinity Froperties

Multiply by 0.037 1o garwert pCl to Bg
Multiply by 001 1o comvart mrem o0 m3v
Multiply by 001 1o conwart person-rem {0 peraon-3v
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The NESHAPs commitied effectivé dose equivaleﬂt (CEDE) estimate is based on the
isotopic analysis of the high volume samples collected from critical receptor locations, The dose
estimares are required t¢ demonstrate compliance with the NESHAPs annual exposure limit of
10 mrem.

All ingestion and inhalation calculations were performed using the methodology described
in imternational Commission on Radiation Protection (ECRP) Reports 26 and 30 (Ref. 22 and 23)
for a 50-year committed effective dose equivalemt. FPifty-year committed effective dose
equivalent conversion factors were ebtained from the EPA Federal Guadance Report No. 11
(Ref. 24).

4.4 Dose Estimates

Dose estimates for the exposure scenarios are presented in Table 4-3 and were calculated
utilizing 1993 monitoring data. Calculations for dose scensrios are provided in Appendix B,
Daose estimates were far below the guidelines set by the DOE for annual public exposure and
EPA NESHAP: limits.

The effective dose equivalents {o the hypothetical maximally exposed individual near the
chemical plant - raffinaie pits, quarry, and vicinity propertics are <1 mrem (< 0.01 mSv),
1.9 mrem (0.019 mSv), and <1 mrem ( <0.01 mSvy), respectively. This value represents 1.9%
of the DOR guideline of 100 mrem {1 -mSv) above background for all exposure pathways, For
comparison, the annual average exposure to natural background radiation in the area of the site

resulis in a CEDE of approximately 300 mrem (3 mSv). The collective population dose was'

0.12 person-rem (0.0012 person-Sv) for recreational users at the Busch Memorial Conservation
Area.

The maximum calculated dose for NESHAPs critical receptors was 0.31 4 0.15 mrem
(0.0031 m3v) CEDE at AP-2005 for an individual working in the WSSRAP administration
building 2500 hours/year {technically, this individnal would not be a member of the pubhc since
the area is under DOE control, but is hypothetically treated as such).
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4.4,1 Radiation Dose From the Chemical Plantﬂhfﬁnatel'its to a Hypothetical Maximally
Exposed Individual

This section discusses the estimated CEDE to a hypothetical individual assumed to
frequent the perimeter of the chemical plant/raffinate pits and to receive a radiation dose hy the
three pathways identified above. No private residences are adjacent to the site. Therefore, all -
calculations of dose equivalent due to direct gamma exposure, airborne radicaciive particulate
inhalation, and radon progeny inhalation assume realistic regidence times that are less than
100%. Recreational use of the Busch Memorial Conservation Area is considered in the
assessment of the exposure to a maximally exposed individval at the chemical plant/raffinate pits
area, since some of the lakes in the area receive effluent from the site. None of these lakes are
used as sources of drinking water, but recreational use of the conservation area includes fishing
and boating. Thus, the Liquid (B) pathway, fish ingestion, and the Liquid (C) pathway,
incidental water and sediment ingestion, are potential pathways for exposure.

The low volume gross alpha measurements at the northern perimefer of the chenwical
plant and Busch Memorial Conservation area were found to be statistically different than
background at the 95% confidence level using a one-tailed Student’s t test. As discussed in
Section 5, gross alpha measurements do not provide insight on which radionuclides the measured
alpha particles originated from. Early in the fourth quarter of 1993, an additional high volume
NESHAP: sampler was installed at the Busch Memorial Conservation Area sampling location.
This type of sampling provides a much lower detection level, doe to the greatly increased sample
valume, and information regarding the contribution of each radioactive contaminant that would
originate from the WSSRAP, Fourth quarter results from the high volume sampler at the Busch
Memorial Conservation Area did not indicate any above background concentrations of
radionnclicdes originating from the WSSRAP.

At this time, it has not been determined why gross alpha measurements at the Busch
Memorial Conservation Area and chemical plant northern perinveter locations were statistically
greater than background. However, this is the first year that a new background station has been-
in use. There are several potential causes for the differences currently under investigation, one _
of which is possible higher gross dlpha concentrations due to the lecation’s pear prbximity to
gravel roads, which results in higher ambient dust concentrations. '
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Althongh the high volume sampler located at tkie Busch Memorial Conservation Area did
not indicate any above background concentrations of radionuclides that would have originated
from the WSSRAP, a dose estimate was calculated based on the average net concentration above
. background levels. The dose estimate was performed ‘because it would not be correct to
completely dismiss the above-background gross alpha results nntil the source of the -above-
background gross-alpha concentrations is determined. The dose estimate performed assumes the
primary contaminant is uranium, which is the onty above background radionuclide detected from
the NESHAPs program at stations located at the WSSRAP perimeter,

Although the gross alpha low volume airbommé particulate stations at the northern
boundary of the chemical plant were also found to be statistically different than background
levels, only the results from the Busch location were used in dose estimates because of the low
probability of an individual visiting the location on a regular basis. As a result, a dose estimate
was made only for the Busch location, which is a more realistic sconario and would result in a
higher dose estimate based on realistic exposure times. The scenarios are as follows:

* Assume inhalation dose occurs to maximally exposed individual during fishing and
‘hoating trips for a total of 119.5 houss.

¢  Assume net airborne particulate concentrations of 2.2E-16 upCi/mi (8.14E-12 Bg/ml)
measured at AP-4007 near Bosch headguarters buildings.

+ The average fresh-water fish consumption rate was 6.5 g/day (0.23 oz/day) (Ref. 25
and 23) and assumed 25 trips averaging 2.5 hour/trip.

* The average 1J-238 concentration in fish was 0.009 pCifg (0.0003 Bg/g), collected .
from Busch Lake 36, where the concentration was the highest of the three lakes
receiving runcff from the site {(see Section 8.3.1.1).

* An individual made 10 trips per year to the Busch Memorial Conservation Area.

* The individual spent 5.7 hour boating per visit (Ref. 26).

* While boating, the individual spent 25% of the time swimming.
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* While swimming the individual ingested 0.05 liters/hour (0.05 q/hour) of water
(Ref. 25 and 26). '

* The concentration of uranium in surface water was 4,767 Bg/m® (130 pC¥/l) from:
Busch Lake 36 (see Section &), which had the highest average surface water
concentration of the three lakes receiving runoff.

» The average uranium concentration of surface sediments was 110 pCi/g (1.1 Ba/g)
from Busch Lake 34, which had the highest concentration.

Based on the exposure scenario and assumptions described above, a maximally exposed
individual who frequented areas receiving sarface water ranoff from the chemical plant perimeter
received & total effective dose equivalent of 0.03 mrem (0.0003 mSv) from inhalation of aithorne
- particulate, ingestion of water and sediment, and ingestion of fish from contaminated waters.

4.4.2 Radiation Dose From the Weldon Spring Quarry to a Hypothetical Maximally
Exposed Individual '

This section discusses the estimated CEDE to a hypothetical individual assumed to
frequent the perimeter of the Weldon Spring Quarry. No private residences are adjacent to the
quarry site; therefore, all calenlations of radon progenmy inhalation (Airborne B) assume a -
realistic residence time of less than 100%. The scenario is based on a hypothetical individugl
who routinely walked along the northem boundary of the quarry on State Route 94. This
scenario is currently being reviewed to reflect a more realistic estimate of visit frequéncy and
duration during 1994,

Scenarios and assumptions particular to this dose calclation are summarized as follows:

* No contribution from pathways Liquid(B) or Liquid(C) of Table 4-1 was determined
because access to the quarry was controlled by 24 hour security and a 2.4 m {8 fi)
chain link fence topped with barbed wire. Pishing, swimming, and drinking water
from the quarry pond were not realistic exposure pathways,

* The individual walked along State Route 94 twice per day, 250 days/yeat.
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* The average residence time near the quarTy ‘was 6 minute/trip (Ref. 6).
The highest measured annual ﬁvemge concentration of radon gas was 1.3 pCi/l

(44.4 Bg/m>) above normal background (0.1 pCi/l) at station RD-1002 of the quarry
perimeter {(see Section 3).

The equilibrium ratio between radon gas and its progeny was 50%.

The effective dose equivalent conversion factor was 1.0 rem/working level month
(WLM) (10 mSv/WEM) (Ref, 27).

The dose to the hypothetical maximally exposed individual at the quarry was 1.9 mrerm
(0.019 mSv) from inhalation of radon daughters. '

4.4.3 Radiation Dose From Vicinity Properties to a Hypothetical Maximally Exposed
Individual '

This section discusses the estimated effective dose equivalent to a hypothetical individual
assumed to frequent the Femme Osage Slough, south of the quarry. This scenario provides a
conservative but plausible exposure assessment. No private residences are adjacent to the slough
(it is situated on land currently managed by the Missouri Department of Conservation (MDC)
as part of the Weldon Spring Conservation Area); therefore, all direct gamma exposure
calculations assume a realistic less than 100% residence time. This scenario utilizes. the
exposure pathways and is based on a hypothetical individual who fished at the Femme Osagr.
Slough.

Scenarios and assumptions particular to this dose calculation are summarized as follows:

¢ No contmbution to the estimated dose was included from radon progeny
concentrations, Airborne (B), becanse the slough is contaminated only with uranivm’
and the slough is covered with water,  Consequently, abﬂve-backgmund
- concentrations of radon are not expected at this location.

* The average U-234, U-235, and U-238 concentration in fish samples taken from the
Femme Osage Slough was 0.002 pCifg, (see Section 8.3.1.1).
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* The fresh water fish consumption rate was 6.5 grams/day (0.23 oz/day) (Ref. 28).

¢ No contribution from pathway Liquid (C) was included, becanse the stagnant water
conditions made it unlikely that the slough would be used for recreational swimming.

The dose to the maximally exposed individual ai the vicinity property from consamption
of fish tissue as discussed above was 0.001 mrem (0.00001 mSv) committed effective dose
equivalent.

4.4.4 Collective Populstion Dose

This section discusses the estimated collective CEDE to the populations assumed i
frequem the Katy Trail located south of the quarry, and at the Busch Memorial Conservation
Area. This scenario provides a comservative but plansible exposure assessment. Since the
results from all critical receptor monitoring locations were not significantly different from
background concentrations at the 93 % confidence level, no collective effective dose equivalent
estimate was made for populations at or beyond the critical receptor locations. In addition,
statistical analyses of the radon and external gamma measurements made near the quarry along
the Katy Trail indicated that there was no reason to suspect at the 95 % confidence level that the
results were greater than background levels. As a result, no collective effective dose was
calculated for the population on the Katy Trail. The scenario used for the Busch Memorial
Conservation Area is based on recreational use for fishing and boating activities,

Scenarios and assumptions particular to this dose r.:ﬁlculatiun are summarized as follows:

* No contribution from radon and its progeny was included in the Katy Trail estimate.
Results from the measurements near the trail indicated that there was no reason fo
suspect at the ¥5% confidence level that results were greater than background levels,

* The MDC estimates that approximately 160,000 persons per year use the Busch
Memorial Conservation Area, which is adjacent to the chemical plant/raffinate pits
area, while another 5,893 persons participate in recreational boating activities. Busch
Lakes 34, 35, and 36 receive ninoff from the chemical plant/raffinate pits site, and
all three lakes are utilized for fishing and boating purposes. Therefore, a population
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of 165,895 persons was assumed to have potential for exposure through ingestion of
fish, water, and sediment from these lakes.

~® If each fish is consumed by a different person, the affected population would be
112,000 persons,

* The highest average U-218 eomcentration in the fish collected from Lakes 34, 33, and

36 was 0.009 pCi/g (0.00009 Bq/g) (Section 8.3.1.1).

* The average time spent at the Busch Conservation Area per boating trip was
approximately 4.5 hours,

+ The average time per fishing trip was 3.5 hours.

* Each of 5,895 visitors made only one visit to the area and spent 25% of the time
swimming.

¢ Maximum water concentrations were 130 pCi/l (6.3 Bg/l} (Section 6} and sediment
concentrations were 110 pCifg (4.1 Ba/g) (Ref. 29).

The estimated population dose for the Busch lakes ingestion scenario were

1.56E-5 person-rem (1.36E-7 person-Sv) for inhalation, 0.1 person-rem (0.001 person-5v) for

fish, 0.015 person-rem  (0.00015 person-SV) for water, and 0.0017 person-rem
(0.000017 person-SV) for sediment. Consequently, the collective population dose estimate for
all applicable scenarios for the Busch Memorial Conservation Area exposure point was
0.12 person-rem {00012 person-Sv). This dose is considered insigmificant as compared to the
dose received from natural background sources.

4.5 NESHAPFs Release Estimates

In 1990, the WSSRAP initiated an environmental airbome particulate monitoring program
sensitive enough to detect airbome radionuclide concentrations ai the levels specified in the
NESHAPs (40 CFR 61 Subpart H, Appendix E). This regulation 1equires that radionuclide
emissions other than radon be identified and that effective dose eguivalents to members of the
public be calculated using EPA approved procedures and compater models, or other procedures

m:ugersycannelaserf3igeation.d ‘55




051994

for which the EPA has granted prior 'appmval. The WSSRAP has chosen to meet these
requirements by measuring airbome radionuclide copcentrations at designated critical receptor
locations rather than using computer modeling. The WSSRAP monitoring plan is contained in
the Plan For Monitoring Radionuclide Emissions Other Than Radon at Weldon Spring Site
Critical Receptors (Ref. 21) which has been approved by EPA Region VIL.

Potential airborne emissions at the site result from wind dispersal of surface soils and
fugitive dust generated during remedial actions. The most acourate method of dose estinvation
at critical receptor locations near the site is to measure airborne concentrations at these locations.
Critical receptors are locations where members of the public abide or reside and have a potential
to encounter off-site concentrations of radicnuclides other than radon during remediation of the
Welden Spring site.

Five critical receptor locations have been identified around the site. The common
boundary of the chemical plant and the Missouri Highway Maintemance Facility (AP-2001), the
WSSRAP administration building (AP-2005), Francis Howell High School (AP-4006), the
Wﬂdﬂqﬂpmmmmmﬂmmemeftheﬂmypmpmwmamthwm
(AP-4008), and adjacent to the nearest residence to the quarry (AP-4011). The former
background location at AP-4007 was moved to the new background station, AP-4012, in
December 1992, A critical receptor monitoring station was installed at the Busch Memorial
Conservation Area, AP-4007 during the latter part of 1993, Each station has a high velume air
sampler as well as a low volume sampler. The locations of these monitoring siations are shown
in Figures 5-1 through 5-4 in Section 3.

An exposure scenario was developed and a dose estimate was calculated for each critical
receptor location shown in Table 4-4. Other assumptions used in the dose calculation are:

« Breathing rate of 1.25 m3/hour (44.1 ft*/hour) Ref. 30).

+ Fifty-year committed effective dose equivalent conversion factors provided in EPA
Federal Guidance Report No. 11 (Ref. 24).

The results of the NESHAPs dose calculations are presented in Table 4-4. Isctopic air

monitoring reselts from high volume samplers provide emission concentrations for use in
NESHAPs dose estimates shown in Table 4-5. The high volume data was used for the dose

m:iusarsljoannsiaserddivection.d 56

T T A




TABLE 4-4 Exposure Scenarios and NESHAPs [lose Estimates for 1993
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Estimatad Dose

i
Equivalsnt
Critical Racaptor Sample 1D Tatal Individuaks Exposure Buration {mremj}
Miszouri Highway Maintenance Facility AP-2001 ) 2,000 hrefyr G021 + 0.295
WESRAP admindstration boilding AP-Z00E 220 2,500 hrefyr 0.383 + 0.496
Francks Hawall High Schol - Asaesement T AP-A006 1800 2,250 hrefyr 0.0648 + 0.3340 i
Francig Howell High School - Azsassmant 2 AR-A00E 1 366 daysiyr A.1216 + 0.6361 |
Busch Memorial Conservation Area™ AP-2007 Nia 119.5 trs 0.0264 = 0.1089 _ .
Weldon Spring Training Area ' AP-4008 i 2,000 hesiyr 0.05% & 0,247 i
Meaaraxst guarry residenca AP-4017 ) 2GE daysiyT 0066 + 0249 |
e e -~ T e I
{a) Based on ona ql.iu'tar of data.
Bl One individual residing full-time en school properties.
Iz} ©One employee working ful-time on Army property.
Idi One individual Uving at rasidence.
Muliply by Q.01 to convart mram (o mSy

mwsersijoanneiaser S Maection. 4

37




051994

TABLE 4-5 NESHAPs Isotopic Air Monitoring Results Effective Dose Equivalent Contributions

. 1893

e s s e e e ——————e T
AP-2001 1ot Quorter 2nd Quertar rd Ouartar 4th Cumrter Jy—
HNwt Concantrotion Effeotive Duose Net Conoantration Effsctiva Dioas Nat Concantration £factive Doen Het Concentration Effactive Doea Effectiva Doas
Fefiouriclida {aCifon®} Equivalant (mram} i) Eqpivslont (mrerm) wCirm™ Exquivalert {rarem} Luider ™) Eqrivatorst {mumm! | Equivalont imrem}
Tated U 1276100 00073 £ Wik 1.80E-10 £ N/A 0104 £ NfA 1.77E-10£Nfk 0102 £ NiA S.07E10 2 N/A 0.0177 /A 00458 £NIA
RA-220 4 B4E-12£3.97E11 | 0.0000:0.0007 | S.85F12+8 639611 | DOODO+0.0003 | -1LBBE-11+8.25617 | -0.0001 +0.0003 | -4 41872+ 186611 | £.000020,0001 | 20001 £0.0006
RA-228 4.38E 11 22.THE10 | ©.000120.0002 | 1056104162610 | 0.0002+0.0003 | 778611 £1.97610 | -0.000210.0005 | -5.50811 +2.086-10 | 00001 £0.0008 | .c.0002.+0.0008 |
TH-224 AH3E1121.72610 | -DODST20.0142 | 1.88E1128,74E11 | 0.0077£0.0111 | -1.73511 +7.09611 aﬂl..ﬂDZB_-l:D.ﬂ1 18 | AF4E11 2142610 | 00029 200184 | 00111 20,0282
TH-230 B.00E11 £2.30610 | -0.004720.0180 | 288E11£8.116-11 | 0.0045200727 | 1026102882611 | 0.0180£0.018 | 6.0681121.016-10 | 0.0082+0.0168 | 0.0005+0.0304
TH-232 -LAME-11 £ 2.00E10 | -0.016320.0768 | -1.07E1240.82611 | -p.0008x0.0521. | 2.83E1247.88E-11 | 0.0020:0.0618 | -1.28E-11 +1.10E-10 | -0.0100+0.0.862 | 00232 £0.1418 .
EDE G208 20081 2.0171 20,0544 0.0281 +0.084 00017 £0.089% 0.020820.1478 |
AP-2008 Tat, Quarter 2rad Qunrtar Ard Cuertar Ath Quwter Annusl
Nat Concantration Effnotive Doss Met Conoertration Effxotive Doss Mot Conosntration Effactive Dons et Cancantration Effsctive Dooa Effectiva Doan
Radicruclids {&Cifm®} Equivatert lmeam} i) Equivalert {moed #Clin® Eqjivalant {raram) {wtifm?] Eqquivalent {rmrem] | Equivalent {mrem}
“Fotat U 1.01E-08 £ N{A 00684+ NfA 809510 £ N4 00386 £ /A 1.23E-09 2 K/A 00707 £N/A 2.A4E-D £MFA 41405 +N/A 0,308 £ N/A,
RA-226 B.00E1241.84511 | 0.000020.0001 | 8.34E1127.40611 | 0.000820.0008 | 8.03E1228.85511 | 0.0000%0.0004 | -7.385.1211.85611 | 0.0000+0.0001 | 0.0003:0.0006
H RA-228 43611 £1.34E10 | 00002200003 | 2176102191610 | 0.000620.0004 | 244511 £2.01E.10 | -0.0001 20,0005 | 2246112214618 | 0.0001 £0,0006 | 0.0004£0.0071
i TH-228 4ARE-12:+ 143810 | 0000000186 | 1.26EH1 26.206-31 | 00028200108 | -9.38E-127.17611 | DO017£0.0118 | -2 745114112610 | -G.0056£0.0184 | -0.0067 £0.0301
TH-230 E.67E11+1.336-10 | 0.0169+0.0208 | S.57E11 2014611 | 0.0195:0.0148 | -2.20611£7.54617 | 0.0042£0.0118 | -6.886-11£9.916-11 | -0.0131+0.0166 | 0.0180+0.0308
TH-232 143611112610 | 00130400882 | -BA8E 124570611 | -0.0081 £0.0448 | 117611 7 86811 | 00118 £0.0802 § -1.28E-11£1.126-10 | 0.0128:0.0884 | 0.0162:0.181
E e B.OBEE +0.0525 00552 £0.0483 00531 +0.0824 0.1004 00018 0.2059 £0.1903
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TABLE 4-5 NESHAPs Isotopic Air Monitoring Results Effective Dose Equivalent Contributions, 1993 {Continued}

APA008 1at Cusrter 2rw] Ciartar 3rd Quarter 4th Quarter Arinual
Met Concentration Etfactive Doua Met Contarnration Effective Doae Mat Concantration Effectiva Doga Neat Concantration Effectiva Doag Effective Doae
Radionuchda liim®) Eqyuivalert {mram) Elim® Bquivelant {mramj {prGifm Eqpaivalant {mrem) (pCifm?) Equivalomt mreml | Egquivalent imrem}
Total U T.EEE-11 = MNim 00010+ N/A B.73E11xNfA 0.0044 £ MR 5.16E-11+ NfA 0033+ MA 2.30E-TZEN/A Q0002 X NIA Q.0081 LN
.HA-IZE -5068E-12 4+ 1. 91E-14 | 40000 +0.0001 1.078-11+6.70E-11 00000+0.0003 | 331611 +9.25E-17% Q0002 +0.0004 | -5 ASE12x1 35611 ] 0.0000 100001 Q0001 +0.0022
RA-Z28 519811 21.24E-10 | 0.0002+0C.0003 | 9.26E-11+1.6BE-10Q 0002 +0.0004 { 1.06E-102 2.09E-10 | 0.00033:0.0005 | 418611 £ 2.04E-10 ] 00001 +0.00058 | 00003 00038
TH-228& +3.95E.11 +BO5E-11 | 0.007220.014% | 4 12E-12E. 10611 D000E+0.0113 {1 2.06E-124 8 58F-11 Q0004 £ 00168 | -2.72E11 8. 805811 § 00080 200164 | 00741 201147
TH-230 2 2411 +5.06E-11 | 00038+ 0.0715% | -1 13E- 11279111 S 002010.0139 | 467E-11£9.316-11 | 2008200173 | 4.80E11 783617 | 00083 d:ﬂ.D?l-#; 00045201183
TH-232 . A FBE-11 &= 7. 89611 | 0.0102 + 0.0B98 B.S5TE-122 6. 74E-11 S3.007E+0.06587 | 3.08E-12+9.32E-1 1. 00027 +0.0425 FTRE12+:8.41E11 -O.Iddﬁ‘ﬂd:ﬂ.ﬂ?l-ﬂ -0.112‘5—*0.5512
EQE 00207 £0.182 00067 +0.082 0.0151 +0.0857 -.020G+ 0.077TH 031201503
AP-4007 13t Quartar 20ul Ouwwtar 3rd Cuitrtor 4th Cuarter Annual
Mat Conoertration Effactive Doas Mat Concantration Effsctiva Daza Kt Sty ad] o Effmctive Dosa Kut Concertration Effactiva Dose Effective Dous
Radionuclide WCm'} Erpavalont Imrarn} {EClim™ Equivalent [mrem) wilim®) Equivelent {mrem| L Cifim®) Equivalont (mwern} | Equivalent imwem}
Total U NFA T NIA MrA 2 NfA MNALHA MfAE MA MHIAXNIA H/A LN/ 2 1RE-11 L Kfh O AENA 000 NA
RA-22E . NiATMIA NiA S NFA N/AENIA Rk A, MIAENA Hid = Hid -1ME1222.208-11 | 00000 £0.0001 QODOO#O.DGO'I.
RA-228 N/& L NfA NiA 2 NrA, MiAZ=MN/A MNiAEMN/A MrA 2 MNA MiA: NiA 1.95E-1022.58E-10 | 0.0006:0.0008 | 0.0006=0.0007
TH-228 MiAsMrA MNIA T MIA HiAEMIA N/A X NIA MrA E:NrA MNiAZNIA 1FFE1T1 2143610 [ 00036100106 00038+ 0232
Th-230 MiA = NrA MNAENIA N/AXTH/A NiA L NIA MNIA X NIA HiA L NFA 9.06E-12+1 04510 | -0.0010 £:0.0163 | {10018+ 0.0204
™h-232 A L NIA mﬁm& MiA = MiA MR £ NIA MNiA=NIA MiA = WA 2.31E-11+ 1.06E-10 D.DEET:&O.DBBE D.O02270%. 1044
ERE N/b o+ -MNA NiA=-RIA MiAE-NIA 00254 £0.1089 00264 £0.1083
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TABLE 4-5 NESHAPS Isotopic Air Monitoring Results Effective Dose Equivalent Contributions, 1993 (Continuad)

Zos - o ™
AP-4008 Tat Cuartsr 2nd CQuartar 3rd Cruarter dth Dowrter Annusl
Nt Concentration Effmctiva Does Nat Concardration Etfnctiva Doas Nat Concentration Effactiva Doas Nat Concantrabion Effactive Doea Effactiva Doan
Redioruchda LT Enuivalem {rwsm) {pCim®] Enuivalert (naram} WwCiim® Ecuivalant {rmremd Weim?) Equivalert {rrerm] | Equivelant {mrem}
Total U S F1E11 £H/A 00333 +NfA “2.87TE-11 £HA -0.0058 +M/A SLIE-10ENA LODSE £MfA 1.14E11 £ H/A D.DDOT £h/A -2.0115+:M/A
RA-Z28 -5.83E-12+1.98E-11 0L000 0 3= OO T S.37E-11 £6.09E-11 0000400003 | -2.95F-11£6.22E-11 | -0.0001 £0.0003 | -B8.80E-TZ+1.85E-11 0000 0,000 -0,0004 £ 00003
RA-228 -%.12E-11 +1.37E-10 | -0.0001 d:ﬂ.m;'.‘iﬂ- 191611 1. 72610 0.0002+0.0004 | -1.11E-10 £1.466-10 | -0.0003+0.0053 | 261611 +2.04E-10 ¢ 00001 00006 | -0.0002+0.0008
TH-22H -4 8BE-118.1BE-11 | -000823+0.0134 | 401E-1242537E11 -00007 +0 0088 | -L.75E-11+5.98F-11 -0.01&!45:!.:!!.0092 -2 ASFE-11 4886611 | L0044 x0.0FT4TF | O.0T7RE0.0230
TH-230 8 45E-11+108E-10 | 0.034 00187 | -8.13E-11£682E-11 RMITE0.0103 | -ES4E1T 2580611 ] 0.07134£0,0082 | -2 70571 28.84F-11 | 0.0042 20,0732 | 00709 £0.0254
TH-232 B.8JE- 12+ HASFE-11 0.0086+0.0649 | -1.0ZE-12 £5.87E-11 -B.ODOB.:I:I}.D;I&Z 4. FEE-11 £5.89E-12 | -0.0375+0.0423 Z.B5E-11 +9.85E-11 0.0232+0.0758 -0.0024 +0.1187
EDE .01 50 +0.088 5.0198 + 0045 . 00858 +0.0381 . 0.0153 +0.0788 -0.0553+0.17238
AP20TT - 18t Cunciar mMr 3rd Ouarter dih Chsarter Annual
Nat Concemtration Effactive Doas MNat Concarmration Effactive Doas Mat Concentration Eff activa Doas Mat Concantrastion Eftactive Doas Efactive Doos
Rodicmcide Clm® Equivalsnt (micsm} WClimn®) Equivalent [mrem) brSim® Equivelent {rmrem) WCHmP) Equivelant irromy 1 Equivaient Inwerl
Total tf -3 2SE-T2 HNA - OO0 2 - N LAZR-13:HfA L0077 WA 1.18F-11 -H/A LMY F =HfA -2 J4E-11 HfA -U.Hﬂ13:l:.l'd'fh 0088 +N/A
Rb-226 -1.Q0E-T1 21 8810 | 00000 =0.0004 1 .B?ETd =7.60E-11 Q0007 200083 | -2.11E611£8.32E-11 | 0.0001 200003 | -1.08E-11 21726497 | €.0Q00 20,0001 QO0M0EF0.0023
Pl 228 244812112611 | 00000 200003 1.68E-1021.T2E- 10 00016200004 | 10E-1022. 71610 | Q0011 20.0008 | -8.0BE-11 2193610 | 00000 00004 | 0.0021 200030
TH-228 -3 ACE-1T £8.2%E-11 | 00244 x0 0157 | -3 83F-1240.04E-11 00028 40 0082 | 330811 +8.43F-11 00242400138 | -3.51F-1241.036-10 | 0.0068 +0.01170 | 0.0089 +0. 1248
TH-230 -1.20E-11 28 81E-11 | Q.0082 200730 | -2Z.01E-11 2800611 SGO140 20027 | -EOAE1T 2T 55617 F 00351 0.0 20 | -S1S5E-13 £8.08E-11 | 0.0004 £0.0142 | 0.057810.1152 I
TH-232 -1.83E-112+6.70€-11 | 0.0860+0.043% | 9.36E12+68.T0E11 00322400627 | -3.80E-11 £ 7.62E-11 | 0137800660 | -1.12611 22,8911 | 00366 20,0784 | -0.2009 00,5173
EDE 008680 £0.048 Q0264 200551 . -23.1488 00827 -0.04T7 20,0730 -0.2573 +0.5450
mugersijoannetacer? Neection. 4 &0




0b1994

TABLE 4-5b NESHAPs Isotopic Air Monitoring Results Effective Dose Equivalent Contributions, 19382 (Continued}

e ——— ———— — — ———————————————————————————————————————————————————— —————————————————}
AP-4012 1at Duarter Zrd Quartar drd Duarter 4th Qumrter Annusl
EHfmotive Doaw
Recionuclds Conoantration (k) Concapiration WC|im?] Concantration [uCifm?} Conoemtration QCimd} Ecpuivalent {mrem)
Totel U 2210 =NIA 2.10E-10 £ NfA 1.88E-10 £ N/A 1.67E-10  KjA .
RA-228 1.45E-1121.61E-11 1.348-10 £ 4.48E-11 342611 +8.21E-11 1.41E11 =1, 48811 -
RA-228 ' 1.3TE 10 +8.81E11 1.83E11+E.37E-11 1.24E-10 +1 48E-10 11761041 6BE-10 .
TH.228 5.27E-11 28211 7.48E-12 22 27611 3.18E-11£5.57E11 2.74E-11 +2.08E-11 -
TH. 230 1.28E1028.79E-11 2.08E-11 £5.05E-11 B.S4E-17 £5.85E-11 £.24E-11 £5.84E11 - 1
TH-232 ’ Z.O0TE-11 5 TOE-11 T.8EE-11 £3.70E-11 4. 91E-11+5.E8E-11 t1.28E-11 d:.?.ﬂ-SE-‘! 1 - I

MiA Mot w&lubla
Baokground simusl dowe not oslouleted
EDE Effective Doas Equlvalant
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calculation, since the detection limits were more accurate with the larger valume of air sampled.
The doses were all less than 0.4 mrem (0.004 mSv) per year at each critical receptor location
for both high and low volume results and were similar to the total committed effective dose
equivalent calculated for NESHAPs in 1992,

Data guality review of precision and accuracy for the NESHAPs high volume samples
indicated that data quality objectives established in the Plan for Monitoring Radionuclides Other
Than Radon ar Weldon Spring Critical Receptors (Ref. 21) were not completely achieved.
Although the precision requirements were met, only 50% of the spiked filters met the established
criteria. All of the uranivm spikes met the established criteria but all of the Th-230 spikes
failed, Failure of the Th-230 spikes was found to be caused by a spike preparation problem
rather than a laboratory analysis problem,

A carefol review of the documentation on spike solution preparation indicated that the
solution had not been preserved with nitric acid. Thus, the Th-230 did not remain in selution
and could not have been applied to the fillers at the concentration expected. Therefore, -
labomtory analyses were accnrate when they indicated activities much less than the spike
activities.. In addition, the contracted laboratory prepared and analyzed Th-230 matrix spikes,
and the results were all well within acceptable ranges.

When a new spike solution was prepared and applied to first quarter 1994 NESHAPx
filters, 100% of the spiked filters met data quality objectives. Based on these resclts, and
identification of the source of spike data quality failure, it is possible to conclude that the
concentrations measured at the ¢ritical receptor locations are valid.

4.6 Radiation Dose to Native Aguatic Organisms

Since benthic invertebrate samples could not be collected during 1993 (s=e
Section 8.3.1.2), the radiation dose to native aquatic organisms was calculated using the highest
concentration of urmnium detected in berthic inverfebrates during 1992, The highest uraninm
concentration detected was 32 pCifg in a sample from Frog Pond.

The 1993 dose to native aquatic organisms was therefore calculated in the same manner
as for 1992, and was compared to the DOE guideline of 1 rad/day. The abserbed dose rate to

rmulgergifoannelnser? Manction.d 62
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these organisms was 0.04 rad/day. Further sampling will be conducted in calendar year 1994
and these calculations will be updated at the completion of these events.

4.7 . Highlights

The effective dose equivalent for the maximally exposed hypothetical individual from

all pathways was 1,9 mrem. This value represents 1.9% of the DOE guideline of
100 mrem (1 mSv) above background.

The NESHAPs standard of 0.10 mSv (1) mrem) annually for airborne emissions was
not exceeded in 1993. The committed effective dose equivalents were calculated as
<0.4 mrem for each of the critical receptor monitoring locations.

msuearsyjoannataeerd3eection. 4 63
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5 RADIATION AND ASBESTOS MONITORING PROGRAM

The Weldon Spring Site Remedial Action Project (WSSRAP) operates its environmental
moniioring and surveillance program in accordance with the 1.8, Department of Bnergy (DOE)
Orders in the 5400 series and with the Environmental Monitoring Plan for Calendar Year 1993
(Ref. 9). This section describes monitoring results for radon, external gamma radiation,
aitborne radioactive particulates and asbestos at various site perimeter and off-site locations.
A program overview, summary of -applicable standards, actual monitoring results, and an
assessment of any associated environmental impacts is provided below for each parameter
mentioned in the plan, '

5.1 Radon Gas Monitoring Program
5.1.1 Program Overview

Both U-238 and Th-232 are naturally occurring radionuclides in spil and rock. Radon
(Rn-220 and Rn-222) is a naturally occurring radicactive gas found in both the uranium and
thorium decay series. A fraction of the radon produced from the radioactive decay of naturally
occurring U-238 and Th-232 diffuses from soil and rock into the atmosphere, accounting for
natural background airbome radon concentrations. Radon is produced at the Weldon Spring site
from these natural sources as well as from the contaminated waste materials present at the site.

Aithorne radon concentrations fluctaate with both soil conditions and meteorological
conditions. The amount of radon that actwally enters the atmosphere varies depending on a
number of parameters, including radinm concentrations in soil, soil moisture content, soil -
porosity, soil density, and atmospheric pressure. Of these, the moisture content of the zoil is
the most varizble and is primarily responsible for quarterly and annual changes in aitborne radon
concentrations. '

The environmental radon monitoring program utilizes a pair of radon detectors at each
of the 37 permanent monitoring locations; seven at the Weldon Spring Chemicat Flant (WSCP)
perimeter, eight at the Weldon Spring Quarry (WSQ) perimeter, 13 at the raffinate pits area, and
. nine af off-gite locations. Radon monitoring locations are identified with an "RD" prefix in
Figures 5-1, 5-2, 5-3, and 5-4. WSCP and WSQ monitoring locations are distributed around

m;wsarslocannalaserd iascton. s od
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the perimeter to ensure adequate detection of radon dissipating from the site under various
atmospheric conditions. Locations RD-4001, RD-4004, RD-4005, RD-4006, and RD-4009
monitor background radon concentrations. The radon detectors used in this program are alpha
track detecsors that are sensitive to all isotopes of radon and are deployed quarterly.

The radon environmental monitoring program also utilized continuons radon and radon

* danghter monitors. Continuous radon monitors were placed at tocations AP-4012, AP-3004,

AP-1009, and AP-4006, The continirous radon danghter monitors were located at AP-1009 and
AP-4006, as shown in Figures 5-1, 5-2, and 5-3. The continuous radon monitors wers in
operation in the beginning of the year, were removed for calibration in early April, and started
again in mid-June. The continuous radon daughter monitors were operated January throngh
March. The mdon daughter monifors were removed from the environmental monitoring
locations and vsed for worker protection monitoring. The radon daughter monitors are more
beneficial for worker protection than the radon monitors, and the radon monitors provide
adequate monitoring at the perimeter and off-site locations to perform dose calculations, if
necessary. These monitors measure (hourly averape) radon concentrations and the data are
collected and analyzed at least weekly. The monitors are calibrated once per year at a DOE
radon chamber facility.

51,2 Applicable Standards

DOE Order 5400.5 specifies a derived concentration guideline (DCG) for unrestricted
areas (off-site areas) of 3 pCi/l (111 Bq/m?), for an annual average, above the background radon
concentration. '

5£.1.3 Monitoring Resulis

Table 5-1 summarizes quarterly and annual average radon concentrations. Since radon
is natorally ocourring, each location is compared to the background stations to determine whether
any significant differences existed at the 95% confidence level. Locations with levels
significantly higher than background were. compared to the DCG, For the DCG comparison,
the average annual background concentration was subtracted from the annual average
concentration before comparison,
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TABLE 5-1 1993 Aipha Track Radon Results'®

| ' ; Guidaline

___Pou _po 1 eod | ec Ibi
Waldon Spring Quamy

AD-1002 1.0 11 | 13 ErS 1.3 Toas | 40
_ | RD-1003 0.6 0.4 0.4 0.6 0.6 013 12
' ] ap-1004 0.1 0.2 0.1 '
| 1 sp-1008 0.3 o1 | o4
| | =p-1008 0.3 0.1 0.1

AD-1007 0.3 2 0.1

AD-1008

AD-2001 2.1 0.1 0.1 0.2 o1 0.04

RE-2002 0.1 0.1 0.1 0.2 0.1 0,08
RD-2003 04 0.2 0.9 0.2 o1 0.06
RD-2004 0.2 a.1 0.1 0.1 0.1 0.06
AD-2005 0.2 0.1 0.1 o1 - 0.1 0.06
RD-2008 0.1 0.1 0.1 0.1 0.1 0.04

RD-2007 8.1 0.1 6.1 0.1 508

Weldon Spring Raffinate Plant

RD-3001 .17 L Q.1 M/A 0.1 0.06 -

RD-3002 2.1 0.1 0.2 0,1 0,1 0,08 -
RD-3003 0.1 0.1 0.1 0.1 0.1 0.02 '
RD-3004 0.4 0.1 0.4 0.1 0.1 0.01 .
AD-3005 .1 0.1 0.1 0,1 0.1 0.02 - |
RD-3007 0.2 0,2 0.1 0.2 0.2 0.08 3 |
RD-3008 0.1 0.1 0.1 0.1 0.1 0.03 .
RD-3009 0.1 0,1 0.1 0.1 0.1 0.03 . ‘
RO-3010 0.1 0.2 0.1 0.3 0,2 0,09 3
RO-3011 0.2 0.1 0.1 0.1 0.1 0.03 - i
AL-3012 0.2 0.2 0.2 0,3 0.2 0.05 3 |
AD-3013 0.1 0.2 0.2 0.08 3 |
______ 0.6 0.2 0.3 0.11 7 |
—_— o S e —
1 o1 ou 0.04 - :
0.1 0.1 o  0.04 . i
0.1 0.1 o1 0.02 - |
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TABLE 5-1 1993 Alpha Track Radon Results® {Continued)
18t Znd 2rd dth Annual Anhua] Parownt of
Location Cuartar CQuarter CQuartar Quartar Avaraga Standard Buidaling
1.0, pCifn pGiAa pCin pCifl pCin Daviation (b}
*RO-4004 0.1 0.1 LA 01 0.1 .02
*RO-4005 [ I a1 s 0.1 o1 0.03
*RD-4006 0.1 0.1 0.2 0.1 [N | D04
RO-4007 0.7 0.2 1 0.1 [t | 0,04
RO-4008 /A 0.2 MIA /A 0.2 Mid
*RO-4005 0. a1 0.1 0.1 a.1 0.0 -
a} Aosuiie includs natural background levels.
L]

Fearcent of guideline is oaloulated by taking the year-to-date gverage minus the average of the background statlons
dhvidad by the DOE conaantration guideline for Rn-222 of 3 pCifl (100 Be/m™ 2} annual avarage above chkgrﬂund for
unaantrollag araas,

* Background station.

© NAA Miseing track steh detactor or a datector that was not deptayed, suoh @ previeus quartere for nevw manitoning atetions,

The results obtained from the pair of alpha track detectors for each location were
averaged to determine the guarterly average radon concentration, These averages were then
used to calculate the annual average radon gas concentration. The annual standard deviation

reported reflects the error propagated by taking the standard deviation of the mean of the
quarterly resulis.

The annual alpha track backgronnd concentration was calculated using the arithmetic.
average of the five background locations. The data vielded an annual background average radon
concentration in 1993 of (0.1 pCifl (3.7 Bg/m®). The average background radon concentration
did not significantly change from the 1991 and 1992 averages of 0.3 pCi/L (11.1 Bg/m?) and 0.2
pCi/l (7.4 Bg/m®) respectively.

Average quarerly radon concentrations were consistent at all locations with the exception
of quarry air sampling location AP-1009. During the fourth quarter there was a definite increase
in airhome radon concentrations. This increase is a result of quarry bulk waste removal
activities and was expected. Distuthance of the soils during bulk waste removal operations
allows a much greater radon emanation fraction from the sofl interstitial pore spaces to the
atmosphere than occurs from undisturbed soil. The elevated results measured during the fourth
quarter are expected to continue throughout bulk waste removal.

mueersijoannataserd Zgection. b ?1
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~ -Table 5-2 summarizes the continvous radon monitor results, shown as quarterly results
and aonual averages for each menitoring location. The annual averages were #lso compared to
the DCG, after subtracting the background station AP-4(112 resulis, and are shown in the table.

TABLE 5-2 1993 Continuous Radon Monitoring Results'®

Guidalie
[{:]]

{a) Resulte Include natural background.

i) Psrcent of guidsline caleulated by taking tha year-to-date mearage minus the avarags of the hackground etatione divided
by the DOE concentration guidsline for AN-222 of 3 pCiAd (109 Bafm™3) annual avarage abowve background for
uncontrollad amae.,

. Genates. hackground station

Although fourth quarter results at the AP-1009 had a notable increase, it should be noted
that the results obtained from the continnons monitors are consistently greater than the results
obtained from the alpha track detectors. The continmous wonitor results are believed to be
biased high. This bias is probably a result of the annual calibration performed at the DOE

facility in Grand Janction, CO. The detectors are catibrated at 3 pCi/l (111 Bg/m?), 10 pCiAl

(370 Bg/m?), and 25 pCifl (925 Bq/m®) airborne concentrations. To more closely tepresent
environmental concentrations the possibility of lowering these calibration concentrations is being
investigated. In addition, the continuous momitors reguire significant maintenance and
downtime, Maintenance and downtime could have a bias effect on the averaged monitoring
results.

5.1.4 Data Analysis

Statistical analysis of the radon alpha track detector results indicated that at the 95%
confidence level, the measured concenirations at five of the eight -monitoring locations at the
quarry perimeter were greater than the background monitoring location concentrations, In
addition, the analysis indicated that measuvements from five of the 13 raffinate pit locations were

musersjcannelaserd 3ieection. b 72
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_ greater than the background statiom resnlts. The anaiysis indicates that the results for all other
stations are no higher than background levels.

5.14.1 - Chemical Plant/Raffinate Pits. Statistical analysis of locations RD-3007,
RD-3010, RD-3012, RD-3013, and RID-3014 shows measured results higher than background
levels. These stations are located around the raffinate pits perimeter, The average
concentrations for the above monitoring stations exceeded background levels by 0.1 pCi/l
(3.7 Bg/m®) to 0.2 pCi/l (7.4 Bg/m®). The statistical test is based Iargely on averages and
standard deviations of the sample groups. When the standard deviatdoms are small, the test
. detects smaller differences between the two data groups. Because the standard deviations among
the quarterly analysis results for these sample locations were small, (the difference between the
average concentration was only 0.1 pCi/l [3.7 Bg/m?]) the hypothesis test was able to conclude
that the sampling locations were greater than background levels. Although the failure of these
stations may be the result of the potential for 5% false positive conclusions associated with the
statistical test at the 93 % confidence level, potential impacts were assessed for a hypothetical
individnal as discussed in Section 4.4.2. The quarterly measured radon concentrations from all
stations ranged from 0.1 pCi/l (3.7 Bg/m®) to 0.5 pCi/l (18.5 Bg/m?) at the chemical
plant/mffinate pits momnitoring locations.

5.1.4.2 Quarry. The measured concentrations at the quarry indicated that five of
the eight sampling locations were greater than background levels. These results were not
unexpected, because the quarry contains significant radinm contamination, and quarry bulk waste
removal activities began in 1993, Furthermore, the quarry is surrounded by steep walls, and
this tends to stagnate the air inside it. This inhibfis dispersion and results in an increased
concentration at the perimeter of the gunarry. The impact of the above background radon
concentrations to a hypothetical maximally exposed individual was assessed as described in
Section 4.4.2. The quarterly measured results ranged from 0.1 pCifl (3.7 Bq/m) to 1.9 pCifi
(70.3 Bg/m). -

5.1.4.3 OAT Site. Statistical analysis of monitoring results from off-site locations
indicated that there was no reasom to suspect at the 95% confidence level that measured
concentrations at any of the stations were greater than background levels. The quarterly radon
concentration measurements at off-site locations ranged from 0.1 pCi/l (3.7 Bq/m?) to 0.2 pCi/l
(7.4 Bq/m®), These tesults are similar to results obtained during previcus years.
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5.1.4.4 Five Year Trend Anaiysis of Radon Gas. Figure 5-5 shows the annual
average radon concentration for the monitoring stations at the quarry, chemical plant, raffinate
pits, and off-site locations. These monitoring results include natural background radon
concentrations. The monitoring results at the quarry seem to indicate a significant downward
trend. This trend appears to continue in 1993; however, this is primarily due to the addition of
two new stations at the quarry near the water treatment plant; These stations are further away
from the contaminated soils than the other stations, and when averaged with existing station
results, appear to result in a lower average concentration for the area.

5.2 Gamma Radiation Monitoring
5.2.1 Program Overview

Gamma radiation is emitted from natural, cosmic, and manmade sources. The earth
naturally containg gamma radiation emitting substances, such as wranmium, thorium, and
potassium (K-40). Cosmic radiation originates in outer space and filters through the atmosphere
to the earth. Together, these two sources compose matural backgronnd radiation. The United
Nations Scientific Commiaitee on the Effects of Atomic Radiation (UNSCEAR) (Ref. 31)
estimates the typical gamma radiation dose is 35 mrem/year from the earth and 30 mrem/year
(0.30 mSv/year) from cosmic sources. - The total estimated background radiation for this area
is 65 mrem/year (0.65 mSv/year).

Gamma radiation is monitored at the site using environmental thermohiminescent
dosimeters (TLDs) at 29 monitoring stations: seven at the site perimeter, five near the raffinate
pits, eight along the gquarry perimeter, and nine off site. The locations are denoted by a “TD"
prefix on Figures 5-1, 5-2, 3-3, and 5-4. Stations TD-4001, TD-4004, TD-4005, TD-4006, and
TD-4009 measure natural background at locations unaffected by the site. The TLDs are changed
gvery quarter.

5.2.2 Applicable Standards
There is no specific standard for gamma radiation in the DOE orders; however, DOE

Order 5400.5 specifies that members of the public shall receive less than 100 mrem/year
{1.0 mSv/year} from DOE operations for all exposure pathways.

m:wseregyjcannataser@3eection.5 i)
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5.2.3 Monitoring Results

Table 5-3 summarizes quarterly and annual average gamma radiation monitoring results.
The table includes quarterly averages, anmual totals, and the annual standard deviation for each
station. The annual standard deviation reported reflects the error propagated by taking the
standard deviation of the mean of the quarterly results.

The background ievels of gamma radiation for 1993 were determined by averaging the
quarterly measnrements from the five background staions, The average rate from these stations
was 60 mrem/year (0.60 mSv) with a standard deviation of & mrem/year (0.08 mSv). This
average background is approximately the same a5 the UNSCEAR 1992 estimate of 65 mrema""}'aar
{0.65 mSv/year).

The first quarter TLD results were significantly higher than TLD resulis in the remaining
quarters. This is because the control TLD monitoring resulis were significantly higher than
expected, and therefore, were not subtracted from the gross TLD results. The cause of these
high control TLD results is not known. First quarter TLD resulis are listed, but are not used
in calculating the annual total. To calculate the annual total gamma radiation rate, the missing
data, and the first quarter data, were replaced with the average of the remaining quarterly TLD
resolts for those stations.

5.2.4 Data Analysis

Statistical analysis of TLD detector resuliz at the 95% confidence level showed no
radiation levels above background. Based on this analysis, there is no reason to believe that
above background external gamma exposure to members of the public occurred as a result of
WSSRAP activities. '

5.24.1 Chemical/Raffinate Pits. The annual total gamma radiation measurements
from TLDs at the chemical plant and raffinate pits ranged from &) mrem {0.60 mSv) to
67 mrem (0.67 mSv). These resulty are comparable from previous years for these areas.

5.2.4.2 Quarry. The anmual total gamma radiation measurements from TLDs at
.-the guarry ranged from 59 mrem {0.59 mSv) to 71 mrem (0.7] mSv). These results are
comparable from previous years for this areas, '
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TABLE §-3 1993 Environmental TLD Results™

TO-1002

01234

24 1

B TE-1003 22 17 16 i6 6E 1
TO-1004 28 17 15 16 &3 1
TO-10GE 22 17 16 18 &3 1
TD-1008 25 18 18 17 -1 1
TD-1007 28 T8 17 1L:; 1 1

1

2

TD-3002

TO-3003

- TE-3004

TE-3005

*TD-4001 1
TD-4002 22 12 11 13 48 1
TD-4003 22 12 11 14 49 1
*TD-4004 27 18 18 - 72 o
+TD-4006 24 14 13 13 63 1
+TD-4008 25 15 18 4 80 1
TD-4007 24 13 14 13 53 1
TD-4008 29 12 - - B2 .

*TD-4009

. Genotes background location.
{a) Resulte includa natural background gamma radiation.
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77




051324

bl To calculata the annual tatal ganeme rsdistion mta, tha risaling data spg tha firet guarter date ware mplaced with the
avarage of tha remadndng quartariy TLD reedlta for thops atatlone.

- Danotes ot or damags TLD.

To canvart to mSviyaar, divide by 100,

5.2.4.3 Off-Site. The annual total gamma madiation measurements from TLDs at
off-site locations ranged from 48 mrem (0.48 mSv) to 72 mrem (0.72 mSv). These results are
comparable from previous years for these areas.

5244 ° Five Year Trend Analysis of TLDs, Gamma radiation exposure
monitoring results from the last five years are shown graphically in Fignre 5-6. The graph
shows yearly monitoring result averages for the chemical plant, raffinate pits, quarry, and off-
site locations. The results include the natural background dose rate. No significant trend was
evident at the site in 1993,

5.3  Radioactive Air Particulate Monitoring
"~ 5.3.1 Program Overview

Radioactive air particulates are airborne dust particles that carry radioactive contaminants.
The primary contributors to long-lived natural background radioactivity on dust particles are
decay products of radon. Background concentrations of radioactive air particalates are affected
* by the amount of contaminants in the soil, moisture, wind, and geological conditions. Many
areas on site contain above background concentrations of soil contamination, which could result
in increased airborne radioactive particulate concentrations. Imcreased airborne mdioactive
particnlate emission from the site conld result from wind erosion or remedial work activities,
such as moving equipment and vehicles in contaminated areas,

The WSSRAP monitors radioactive air particulates using 17 permanent low volume air
samplers: seven at the site perimeter, five at the quarry, and at five off-site locations. In
addition, three temporary low-volume air monitoring stations were established around the

chemical plant perimeter. Depending on the current activities, portable air particulate samplers

were deployed at temporary stations. These locations are denoted by an AP preﬁx'o_n
Figures 5-1, 5-2, 5-3, and 5-4. In order to monitor alpha particles, low volume air sampler
filters were analyzed for long-lived gross alpha activity. These samplers collect airborne

museraijoannelaserd3ioactian. Tﬂ

B Tc

ot il




e -

i i
P i ]
T 210 m -
“ -1 M .
: ! 1
J
1
1 m
i m H
i |
i | i
iy
|
e g A . 2 e e e e
L -1
C _ .
L .
]
E
. m v
i 4
A is
| ]

%

<¢4¢4+4¢u¢4.-ﬂ¢¢++¢4

AEEEEE

RICIN

4#00“##00‘

\.

1992

e i e &
f????ﬁ??‘

1993

_ENVIHDNM_E_NTAL'TLD 5 "I_’EAFI TREND

FIGURE 5-6" N
REPSRTRO: s nE TOR/21646-436 """ A/PI011/0394

811/94

DATR: -

SRS

MAP

R NRNA DR

year

J11 m
()]
T
L | i i L
i ' B -
A A
e e A
= IEIRE TS ITTTTIATE AT TTNI LY (O
/7 D .
1))
o
R
IR
.1
1 m ) *_.
O R R B |
I # L
i . i i !
m ! ; S
4 i ] H i H §
- T T 3 T 4 - 3
O o - - Q o o Qo O
i) P (8] L0 o N -

HH of-site

%} Chemical Plant Raffinate Pits

—
e




051994

particulates by drawing ambient air ﬂamuéh mixed cellulose ester filters with a 0. 80 micron pore
size. The filters are then analyzed on a gas flow proportional detector to determine the amount
of gross alpha activity in the particulates collected on the filter surface.

A mid-year study indicated decreased monitor pump reliability, It was determrined that
the 3/4 hp pump motors installed during the 1992 monitor expansion were insufficiently cooled
and that proper cooling was not possible with the existing equipment. All 3/4 hp motors were
exchanged for 1/4 hp motors during the third quarter. The pump reliability did not effect flow
rates and failed pumps were replaced in a timely manner. Fourth guarter results exhibited
improved sampling reliability. :

5.3.2 Monitoring Results

The annual average long-lived gross alpha concentrations and standard deviations for the
17 permancat and three temporary low volume stations are summarized in Table 5-4. Anmwal
averages were calculated using uncensored weekly air particulate analysis results. Uncensored
data refers to all results, including those near or below the minimnm detectable amomnt. The
DOE Environmemal Regulatory Guide for Radiological Effluent Monitoring and Environmental

Surveillance (Ref, 32) requires the use of uncensored data to minimize any bias in arithmetic -

averages and standard deviation caleulations.

The typical minimum detectable concentration (MDC) for low volume air particulate
sampling at the WSSRAP is 3.3 x 10716 ;Ci/ml (0.12 mBg/m?®, This MDC is low enough to
allow detection of Th-232, which has the lowest derived concentration guideline (DCG) at the
site of 7 X 10715 4Cifml (0.26 mBg/m?) (DOE 5400.5), If an individual inhales airborne
contaminants at the DCG for one year, the resulting committed effective dose equivalent is
100 mrem {1 mSv).

5.3.3 Data Analysls

Statistical analysis of the annual results from the low volume airborne particulate
samplers indicated that the concentrations of airbome radieactive particulates were greater than
background levels at the chemical plant/raffinate pits stations AP-2002, AP-2005, and AP-3004

and at the off-sits location AP-40(7. The statistical analysis indicated that for ail other stations

there was no reason to suspect that the results were greater than background.

miveargijoannstlarereeciion.b 20
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TABLE B-4 1993 Radioactive Air Particulate Gross Alpha Results

e ——
Humber of Sempla
Annua! Average Long-Lived : Valuse Above
Monitoding Station {roee Alpha Concentration Standard Dwiation MOC{olTotal Number of
idertification Number i 1071 ity ™ {® 1E-15 uCHmi Samplas
AP-2001 1.18 G.62 . 4751
AP-2002 1.48 ' .03 43749
AP-3003 1.08 ¢d4 AE14T
AP-3004 1.18 080 42151
AP-200% 1.45% 070 BOMEY
AP4Q05 1.04 0.47 47149
AP-4007 1.24 0.48 EB1/B2
AF-40C8 . 1.21 1,00 4761 H
1 AF-1003 1.08 0,64 47/62
AP-1010 C.96 .41 B0/51
AP-4011 116 Q.48 80/52
AP-4012/W 1.02 0,50 51/82
AP-2013 1.12 0.5 48/50
AP-3014 1.11 Q.42 . 47147
AP-1016 1.18 .81 42746
AP-1018 ' 1.14 .49 49/E0
AP-1017 1.21 .72 49551
AP-2018 1.12 .48 1414 |
AP-2020 0.21 0.62 Bf12
AP-2023 0.5 .50 2
{a) Indigates background moniterdng station. ]
. {b] Tha annusl averaga groes alpha concertration: ware calgulstsd usling uncersared dats, which includas snslysla resuaits
which ars loss than reparted minimum detactable concensrations.
{=) KMDC - mrinimum detectable soncentration.

Multiphy by 37,000 to convert pCifml o Bgfrl

In 1993, several process buildings were dismantled at the chemical plant. This would
suggest a potential to release higher concentrations of radioactive airbome particulates than in
past years. However, among monitoring stations that failed the statistical analysis, only

mAuearsijpannstacerg eection.5 21
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monitoring statton AP-2005 showed 19@3 annval .avm'age concentrations greater than the
comparative 1991 and 1992 anmual concentrations.

Background monitoring station AP-4012 had a 1993 annual average of 1.02E-15 pCi/ut

(3.776-11 Bg/ml) and the 1992 annual average was 1.28E-13 uCifml (4.74E-11 Bgy/ml). This
represents a decrease in concentration of approximately 20% for 1993, The decrease is
attributed to the change in location of the background station in 1993, In 1993, the background
station was moved from the Busch Conservation maintenance building area to the Daniel Boone
Elementary School in New Melle. The new setting is in a grassy area with asphalt or concrete
in adjacent areas. The old background setting was in the middle of a gravel parking area.
Gravel dust has natural radioactivity, and continual sampling of the gravel dust would increase
the radioactivity collected on the sampling filter. The lack of fugitive dust created by vehicle
traffic on the gravel area is suspected to be the reason for the decrease in the 1993 background
concentrations.

1t should be noted that the high volume airbome particulate sampier ai monitoring station
AP-4007 (Busch Conservation Headquarters) collected data in the fourth quarter and did not

indicate any increase of radioactive aitborne particulate concentrations. -The high volume |

airborne particalate samplers have a flow rate of approximately 950 liters (247 gal) per minnte
and are more sensitive than the 40 liters (10 gal) per mimite low volume samplers, Akthough
the high volume sampler data is used to assess potential doses to critical receptors, the low
volume air sampling data will be used to-assess any potential impacts to a hypothetical individual
at the Busch Conservation Headquarters (AP-4007) as discussed in Section 4. '

“To assess the effect of fugitive dust on the background low volume monitoring station
results, gravel dust samples will be analyzed, dust concentration measurements at the samplers
will be collected and compared, and an additional background monitoring station may be
established.

53.3.1 Chemical Plant/Raffinate Pits. The average concentrations at the
chemical plant/raffinate pits perimeter ranged from 8.1B-16 uCi/fml (2.99E-11 Bg/mD) to
1.45E-15 xCi/ml (5.37E-11 Bq/ml). These results are similar to those measured during previous
years.
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5.33.2 Quarry. The average concentrations at the quarry perimeter ranged from
9.6E-16 uCifml (3.55E-11 Bg/ml) o 1. 218-15 uCifml (4.48E-11 Bg/mi). These results are
similar to those measured during previnu_s years.

3333 Oft-8ite. The averape concentrations at off-site locations ranged from
' 1.02E-15 4Ci/ml (3.77E-11 Bgml) to 1.24B-15 4xCi/ml (4.59E-11 Bo/ml). These results are
similar to those measured during previous years. . -

5.4  Unresiricied Area Radionctive Contamination Monitoring
5.4.1 Program Overview

The unrestricted area radioactive contamination monitoring program ensures that areas
used by the general public are not contaminated by radicactive materials migrating from the site
as a result of remedial activities. Monitoring congists of in situ measurements (fixed
contamination) and swipe sample {removable contamination) collection.

The unrestricted arez radicactive contamination monitoring program includes radiological
surveys in both the controlled and uncontrolied areas at the site. Site roadways and the quarry
bulk waste haul road are monitored to ensure that removable contamination is kept free from
these accessible areas. The Katy Trail is surveyed since it is used by the public.

Ten roadway areas outside the site controlled areas and 10 locations on the Kﬁi}r Trail

. {between the Femme Osage Slough and the quarry) are routinely surveyed. Starting in the

-fourth quarter 1993, periodic contamination surveys were conducted on the quarry bulk waste

haul road. Thirty locations were surveyed on the haul road. Variations in monitoring kocations

are made to check for any contamination over the entire investigated portion of the hau! road

and Katy Trail. To date, these surveys confirm radioactive contamination has not been carried
into unrestricted areas. :

In sifu measurements are taken with a beta-gamma detector. One minute measarements
are collected to provide the total (removable plus fixed) radioactivity within the tested area.
Swipes are then wiped over an approximate 100 cm? (15.5 in®) area with & dry cloth or paper
swipe. The swipe is analyzed using an alpha scintillation detector, The count rates are

mwesrgijoanns assr33aaction.s 83




QE1334

corrected (0 account for detector efficiency. The swipe measurement provides removable
radioactivity in dpm/100cm?.

5.4.2 Monitoring Results

The site roadway surveys indicated an anmyal removable average alpha mdioactivity level
for all monitoring locations of 0.35 dpm/100 ecm?. The highest level was 3.84 dpm/100 cm?.
The average minimum detectable activity (MDA) for alpha radicactivity was 4.5 dpm/100 cm?,
The roadway surveys indicated an annual averape fixed beta-gamma radioactivity levels for all

monitoring locations of 550 dpm/100 cm?; the highest level was 1,870 dpm/100 cm®. The’

average MDA for beta-gamma radicactivity was 549 dpm/100 cm?.

The Katy Trail survey indicated an annual average alpha madioactivity level for afl
monitoring locations of 0.90 dpm/100 cm?; the highest level was 5.2 dpm/ 100cm?, The
average MDA for alpha radioactivity measurements is 4.3 dpm/100 cm?. The survey indicated

an annual averaga beta-gamma  radioactivity level for all monitoring locations {Jf.

420 dpm/100 cm?; the highest level was 1,140 dpm/100 cm?,

The fourth quarter haul road surveys indicated a mange of removable alpha radicactivity
of -0.68 dpm/100cm? to 9.8 dpm/100cm?, with an average of 0.01 dpm/100cm?. The range of
beta-gamma radioactivity was 0.0 d;:ttl:;l’lllllilcnzt2 to 1061 dpm/100cm?, with an average of
252 dpm/100cm?. The MDA for removable alpha radioactivity and beta-gamma radioactivity
was 3.8 dpm/100cm? and 619 dpm/100cm?, respectively. Most measurements were below the
MDA. The annual averages are based upon actual not survey results whether negative, positive,
Or ZEero.

5.4.3 Data Analysis

The site monitoring resnlts show fixed contamination present in a few locations, but at
levels well below the DOE vranium surface contamination guidelines for unrestricied use
(5,000 dpm/cm? or 5,000 dpm/15.5 in?). The contamination was probably caused by airbome
uranium deposits that occurred during Weldon Spring Uranium Fecd Material Plant operations.
No increase in removable contamination levels has been measured since the monitoring program
was initiated.
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The Katy Trail and quamy haul road monitoring results indicate background radiation
levels. These data indicate that no contamination from the garry is migrating to the quarry haul
road or the Katy Trail, and thus, there is no identifiable probability of radiological contamination
to users of the trail or haul road.

5.5  Airborne Asbestos Monitoring

During 1993, environmental monitoring for asbestos was conducted full time at Francis
Howell High School (AP-4006) and at the site perimeter, In mid-January, full time monitors
were placed around the site perimeter (AP-2002, AP-3003, AP-2013, and AP-2019) to monitor
asbestos abatement operations. In Aungust, full time asbestos monitors were also placed at the
quarry perimeter (AP-1009, AP-1010, and AP-1015). See Figures 5-1 and 5-2 for monitoring
locations. Filters were collected weekly and shipped off site for analysis.

Two methods are utilized to analyze asbestos samples. Phase contrast microscopy (PCM)
indicates fibers that have the same size and shape as asbestos; however, this method does not
distinguish between asbestos and nonashestos fibers. Transmission electron microscopy (TEM)
measures the actual asbestos fiber concentrations. '

TEM was used for primary asbestos analysis until December 1993, when all asbestos
samples were analyzed using the PCM method.

The results of the environmental samples collected at the Francis Howell High School
and the site and quarry perimeter are provided in Table 5-5. A total of 281 samples were
. collected with onty 11 samples indicating results above the detection limits. The range of
samples above the detection limits is 0.0006 fibers per milliliter of air (f/ml) to 0.0022 f/ml.

The environmental air samples collected from the site and quarry perimeters and Francis
Howell High School are all below fiber concentrations as defined by the EPAs acceptable
clearance levels for schocls. These results indicate that ashestos fibers were effectively
contained during abatement operations.
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TABLE 5-5 Summary of Asbestos Air Monitoring Results

Kumber of I .
SampleafGamples Above
Loogticn Datactlon Lkt Hang&“' Auaruuam '

o]

AP-Z002 46 ' 0.0006 0000

AP-2013 44813 0.0008-0.0022 0.0012

AP-2018 44/3 0008-0.0013 ﬂl‘.".‘ﬂ1 o

AP-3003 471 0.0013 Q.0012
AP-40086 - 443 .0008E! 0.0006

AP-1009 130 /A HIA

AP-1010 ' 162 A HNin

AP- 1M E NSA 1Y
[al |nsludee only samples above deteation limite.
(1] All sarnples had the §ame results.
NiA Wo range or average oaloulated. All semples ware Relow the detaction lmit.
5.6  Highlights

s Statistical analysis tndicated that five radon monitors located at the quarry and five
lecations at the site were statistically greater than background. The highest measured
concentration was 40% of the derived concentration gnideline {(DCG) for Rn-222.

¢+ TLD results from the chemical plant, guarry, and off-site Iocations ranged from
48 mrem to 73 mrem. Monitoring result statistical analysis indicates (at the 95%
confidence level) there is no reason t0 suspect these values are greater than
background.

* Ashestos analysis showed fiber concentrations below the EPA acceptable c]samnce
levels for schools.

+ Statistical analysis indicated that three gross alpha airborne particulate monitors at the
chemical plant/raffinate pits perimeters and one.off-site monitor location have aniwal
average concentrations statisticalljr greater than background levels. The highest
measured annual average concentration was 21% of the DCG for Th-232, which is
the lowest DCG at the site, and 0.07% of the DCG for U-238, which is the primary
contaminant at the site,
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6 SURFACE WATER PROTECTION

6.1 Program Overview

The environmental monitoring and protection program for surface waters at the Weldon-
Spring Site Remedial Action Project (WSSRAP) inclndes monitoring discharge points under the
National Pollutant Discharge Elimination System (NPDES) program and monitoring streams,
ponds, and lakes under the surface water monitoring program.

The effluent or NPDES monitoring program at the Weldon Spring site establishes
sampling requiremenis for discharge points {outfalls) at both the chemical plant and the quarry,
The goals of this program are to maintain compliance with NPDES permit requirements and to
characterize water released from the site to protect the health of downstream water users and the
envirpnment,

To protect public water sources, the surface water monitoring program monitors existing
or potential surface water contamination. Additional goals include demonstrating compliance
with all applicable regulations and Department of Energy Orders, providing sufficient data.to
determine long term build up, and the detection and guantification of unplanned releases.

6.2  Applicable Standards

The WSSRAP it subject to, and complies with, Executive Order 12088, which reguires
alt Federal facilities to comply with applicable pollution control standards. Effivent discharges
from the sile for 1993 were authorized by six NPFDES permits issued by the Missonri
Department of Natural Resources (MDNR). The MDNR requires specific parameters to be
sampled under each permit. Bach parameter is assigned effluent Limits or a "monitoring onky"
status, which means the concentrations are reported but not limited by the permit. Sampling
frequencies and reporting requirements for two permits are summarized in Tables 6-1 and 6-2,
respectively. Permits MO-G630002, MO-G630004, and MO-G80005 are for hydrostatic test
water for the treatment plants and associated pipelines. These permits require sampling once
per batch and there are permit limits for flow (gallons), oil and grease (15 mg/l), and total
suspended solids (50 mg/1). In addition, the sixth permit, the site water treatment plant effluent
pipeline land disturbance permit (MO-R1(01389) has one monitoring requirement for settleable
solids to be measured once per quarier.
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TABLE 8-1 Woaeldon Spring Chemicat Plant Storm and Sanitary Water (NPDES Psrmit .
MO-0107701) Monitoring Requirements

Parameter

Eoeation

01224

NP-0002, NP-000S,
NP-000E

NPO001, NP-O0D4

Sarnpllng Fragquansy

onaafimonth

GFD [monitar ony] .

onoafgquarter

GPD Imanitor anlyl

onaafquarter

GPD imonftor onhy! B

Sottleable Solide

1.0 miAhe® -

1.0 miAmAe

TsS

mgfl Imenitor nnh,r}m

mg/l (monitor 1:1|'|I21|||'i""r

16 } 20 mg/'¥

Hitrate a8 N

mgA fmenitor only)

mg {monitcr only)

Lithium

mgf {monitar onlyl

mgfl {monitor only]

|

Uranivm, total

mig/d {monitor onby)

mgft {monitor only]

Grose o

pCifl imenitor onlyl

pCil imonitar only)

pH

&- 9 standard unita®

6 - 9 gtantdard units™

& - 3 stangand uhits

Faaal aaliform

4001000 colonies/
100 mi*!

BOD

16115 mgA'®

NOTE:

ta}

(&)
ich
(e
(e}

Limite apply aftar date of Record of Decisron [Septembar 17, 13%3) IRef. 10); "monitor only™ requirsmente apply urrlit

that date.

Refer to Figura 6-1 for NFDES manitoring loaatiora.

Fraguarcy is onca/month for NP-0008 flow monltodng.

Lirmlt in S0 mgy If arcslon cantrol ie not designed for 1 in 10 mr; 24 hotr etorm.

Monthly average | waskly avarags.
Monthly average ! dally maximoum,
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TABLE 6-2 Treated Effluent Pararnéter Limits and Monitoring Requirsments for
Quarry Water Treatment Plant (NPDES. Permit MO-01083987) and Site
Water Treatment Plant (NPDES Permit MO-0107701)

Location Location
SW-1011 SW-1011
SW-1012 _ sW-1012
NP-0OG7 SW-1016 SW-1016
Parameter NP-1001 SW-1015 EW-1016
Groes @ pcia™ pci A Fb, total 0.10 mg
Groes pcia™ pcint M, total 0.10 mgd
Uranium, total pCiatHht potAt Hy, total 0.004 mgt
Ro-22E pCia™ priat Se, total 0.02 ma/
Ra-228 peiale!  poigtal Ag, total 0.10 mg
Th230 pCial™ pointt Zn, total 5.00 mg/
Th282 paiate! peintst Cysnids, totel 0.0076 mg#
Flow P MR Arheptos finarea™
BOD mgn* NR 2,4-DNT £.22 pgt
oD 50/80 mgd ' HR Flucride, total 4,0 mgh
TSS 50730 mgAk MR Hitrate ag 20 mgdil
pH 6-3 standard units NR Sulfats aa 50, 200 mgh
Ag, total .10 mg/l NR Chloride mgn®
B4, total 1.6 mgh NR Priarity Polutants mgp!eal
1 Cd, total 0.02 mgh NR Vihole Effluent Toxiclty 10% Mertainyl?
. | Cr, tatal 0.1 mgi NR Pa-210W! pC At
Cu, total 1.00 mg/ NR Ap-2270 . plplallel
Fe, total Q.50 mgf NR Radon'® pCifleltel

" NOTE: Refar to Flgura 8-2 for NPDES monitoring Incations

(al Wonitoring only.

[k} Cratly maximum/manthly average.

fo) Limit applies only to chedeal plant, monltoring only at quarry.

{d} HP-1001 enby.

{a) Semi-snnual monitoring,

4] Quarterly monitoring

gh Annual monitaring.

{h} Watar tresttnent plant designed for an owvarage conoentration of 30 pClY| and never to excesd concentrations of
108 poift,

MR Hot Ragquirsd
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Discharge monitoring reports are aot required for this permit, although MDNR notification is
required if settleable solids exceed the reporting level of 2.5 ml/fifhr. Table 3-4 also lists the.
NFPDES permits.,

Effluent discharges are also regulated by Department of Energy (DOE) Order 5400.5,
which calls for a best available technology evaluation if the anmual average uranium
concentration at the outfall exceeds the derived concentration guideline for natural uranium

{600 pCi/D).

The main criteria used to develop the surface water monitoring program were the
Missouri Water Quality Standards established under the Missouri Clear Water Commission
Regulation {10 CSR 206-7.031) and the proposed U.S. Envirenmental Protection Agency drinking
water standards for radiomuclides. A list of applicable water standards for contaminants
routinely monitored in the surface water program can be found in Section 7 (Table 7-1).

Surface water is also monitored under the requirements of DOE Oxder 5400.5, Radiation
Protection of the Public and the Environment, which designates derived concentration guidelines
(DCGs) for ingestion of water (see Table 7-2).

6.3  Hydrology

Separate surface water monitoring programs have been developed at the chemical plant
and quarry due to differences in the topography and hydrologic conditions. Both programs take
into account the mechanisms controlling surface water and uwltimately groundwater movement.

6.3.1 Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits

The chemical plant arez is located on the Missouri-Mississippi rivers surface drainage .

divide. The topography is gently undulating and generally slopes northward to the Mississippi
River. Streams do not cross the property, but incipient drainageways convey surface water
ranoff to off-site streams. Surface drainage from the northern and western portions of the site
drain to tributaries for Busch Lake 35 and then to Schote Creek, which in turn enters Dardenne
. Creek, ultimately draining to the Mississippi River (Figure 6-1). Surface drainage from the
chemical plant's abandoned storm water sewer and Frog Pond also discharges to Dardenne
Creek after flowing through Busch Lakes 35 and 36 into Schote Creek. Runoff from the
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southermn portion of the chemical plant site ﬂuws sﬂuthaast to the Missouri River via the
Southeast Dminage (Valley 5300). -

The four raffinate pits, located in the southwestern portion of the chemical plant area,
have no discharge structures and collect only direct precipitation. The material staging area
basin (SW-2015) is a temporary holding pond that collects storm water runcff from the staging
area. After monitoring, this impoundment is perfiodically pumped into the Ash Pond diversion
channel, which ultimately flows so NPDES outfall NP-0003 and then to Busch Lake 33.

6.3.2 Weldon Spring Quarry

Surface water within the quarry consists of the quarry pond, which acts as a storm water
sump and also intercepts and collects groundwater (Figure 6-2). There is no direct surface water
runoff from the quarry; however, contaminated groundwater from the quarry moves through the
bedrock and fine-grained alluvium into the Femme Osage Slough. Flow from the slough inio
the Missouri River is controlled by the river and slough stages, and a valve and discharge pipe.

The Little Femme Osage Creek is located adjacent to the western side of the quarry site.
This creek discharges into the Femme Osage Creck about 1.6 ki (1 mi) upsiream of its

confluence with the Missouri River. No direct rnoff from the quarry area discharges imo either
creek. ' '

6.4 Monitoring Frograms
6.4.1 National Pollutant Discharge Elimination System Program

Physical and chemical parameters were monitored for at all storm water and hydrostatic
test water samples. Additional parameters were monitored in the quarry water treatment plant
and site water treatment plant effluents and in storm water samples collected for required permit
application analyses.
6.4.2 Surface Water Program

6.4.2.1 Weldon Spring Chemical Flant and Weldon Spring Raffinate Pits.
Dardenne Creek, Busch Lakes 34, 35, and 36, Frog Pond, and Ash Pond were sampled
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quarterly for total uranium, semi-annually for nitrate and sulfate, and annuvally for Ra-226,
Ra-228, Th-228, Th-230, Th-232, gross alpha, and gross beta. The raffinate pits were sampled
annually for total uranivm; semiannually for nitrate and sulfate, and quarterly for radon, Ra-226,
Ra-228, isctopic thorium, gross alpha, and gross beta. '

The material staging area basin was sampled quarterly (beginning with the third quarter)

for arsenic, barium, cadmium, lead, chromium, mercury, seleniom, silver, magnesium,

“polychlorinated biphenyls, total petrolesm hydrocarbons, and total organic carbon. Total
uranium was determined for each batch of water prior to discharge.

6.4.2.2 Weldon Spring Quarry. The quarry pond and seven locations within the
Femme Osage Slough were menitored to determine the impact of groundwater infiltration from
the quarry. Two locations on the Little Femme Osage Creek and one location at the Femme
Osage Creek were monitored to provide daiz on areas of potential impact from the quarry,
Three locations on the Missouri River were also monitored.

All locations were sampled bimonthly for total uvmaniuvm due to the fluxations in the
concentrations possibly resulting from changing water levels in the stough and the possible
impacts of contaminants in the slough on downgradient groundwater. All locations were also
monitored at least annually for arsenic, barium, nitrate, sulfate, nitroaromatic compounds, and
other radiochemical parameters, including Ra-226, Ra-228, Th-228, Th-230, Th-232, gross
alpha, and gross betz to provide baseline data and early detection for these parameters within
srface water bodies near the quarry due to the potential impact to groundwater. The quarry
pond is monitored bimonthly for the previously mentioned parameters, with the exception of
arsenic and barium, to maintain surveiliance of the contaminants in the quarry bulk wastes.
6.5 Monitoring Results
6.5.1 National Pollutani Discharge Elimination Systemn Program

6.5.1.1 Radiochemical Analysis. The 1993 average nranium concentrations at
the storm water discharge points ranged from 9 pCi/l (0.33 Bqg/l), which is 1.3% of the DCG,
at NP-0004 to 1003 pCifl (37.11 Bqg/l), which is 148% of the DCG at NP-0001. Asnnval

average gross alpha concentrations ranged from 13.4 pCifl (0.50 Bg/1) at NP-0004 1o 1080 pCisl
{40 Bq/1) at NP-0001. The annual average radiomclide concentrations for all the storm water
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outfalls are shown in Table 6-3. Uranium concentration averages were calculated on a flow
proportional basis in Table 6-3. Appendix A averages were not cakulated on a flow
proportional basis,

TABLE 6-3 1893 Annual Average NFDES Results for the Weldon Spring Chemical
Plant Storm Water Outfalls

NP-0001

Number

of

5

pH

Teatal
Uranium
{Pcilﬂ" L2

Lithium

Suapandad
Solide
{mg A}

Sattleable

Solide
{mifl

MNP-0002 12 (o) 230 264.8 0.842 0011 4.4 =0.1 NE
NP-0003 12 (&) 807 G445 2.234. 0.011 a.7 =0.1 NS
WNP-D004 4 fal | 2 13.4 D420 0.009 5.8 <0.1 NS
NP-000& 12 ta) 132 343.9 0.210 o.013 233 <A NS
NP-;I'SAB ] Ia&) . 1.7 1.B 1.88FE 0.012 2141 =01 . 2.5
ta} AH pH roadings were in perrmnitted range of 6.0 to 5.0,
% Flow proportional avaragas axcapt for NP-T3AR

The site water treatment plant (SWTF) and quarry water treatment plant (W TP) were
both in operation during 1993. Fifteen batches were discharged from the QWTP and 15 batches
were discharged from the SWTP. No daily maximum or monthly average limit was proposed

for uranium; the design of the treatment plant is based on achieving an average discharge of

30 pCi/l urapivm with a maximum never to exceed 100 pCifl (3.7 Bq.-’m:"). The average
uraninm concentrations for both treatment plants were below 1.9 pCif/l (0.07 Bg/l). The
averages for all radiological parameters are given in Appendix A.

Hydrostatic test water was discharged from the quarry water treatiment plant and basins,
the site water freatment plant basing, and the temporary storage area basin. Storm water was
also discharged from the temporary storage area basin. Hydrostatic test water was discharged
from uncontaminated areas; therefore, radiological monitoring was not a requirement of these
NPDES permits, and the waler was discharged and monitored as storm water and hydrostatic
test water. The anmnal average oranium and gross alpha concentrations of temporary staging
area effluent were 0.95 pCi/l (0.04 Bg/l) and 1.72 pCi/l (0.06 Bq/1), respectively.
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Estimated quantities of total uranium released off site throngh surface water runoff and
treatment plant discharges are presented in Table 6-4. The total volume of storm water was
determined from totalizing flow meters. Where flow meters were not available or were not in
operation, the flow was determinest by total precipitation and mnoff curve numbers cited in the
WSSRAP Chemical Plant Surfiace Water and Erosion Congrol Report (Ref. 33) or by caleulating
a ratio of monthly precipitation to monthly total runoff from months when the flow meters were
operaiing, Total uranium released from the treatment plants was calculated using flow meter
and effluent data.

Annual average uranivm concentrations for NPDES outfalls from 1989 to 1993 are shown
in Table 6-5. Concentrations in 1993 increased at outfalls NP-0001 and NP-0003, decreased at
outfall NP-0005, and did not change appreciably at outfalls NP-0002 and NP-0004 compared to
1992 concentrations. Bach outfall is discussed below, '

Outfall NP-0001 is the abandoned process sewer. This sewer has been blocked at a
manhole upstream of the cutfall and the contents of the process sewer upstream of the manhole
are pumped to the site water treatment plant. The only water in the process sewer downstream
of the manhole is storm water infiltration or inflow. The increase in the average uraniiim
concentration (1,003 pCifl) for 1993 to above the DCG of 600 pCif/l has been attributed to
inflow from a storm water source upstream of outfall NP-0005. This source flows in a ditch
that crosses over the process sewer. It was discovered that the flow in the ditch was going
underground and entering the process sewer. This source is a minor contributor to outfall
NP-0003, but when it was entering the process sewer it comprised the major portion of NP-0001
flow. The source of the high uranium levels is being investigated and corrective action will be
taken when the cause is found.

Average uranium concentration for Outfall NP-0002 in 1993 remained essentially the
same as 1992. There was an elevated level detected in December, but the source was Iocated
and that water was diverted to the site water treatment plant.

The average uranivm concentration for outfall NP-0003 at 607 pCifl (22.5 Bg/l) was
slightly above the derived concentration guide of an annual average of 600 pCifl (22.2 By/l).
The increase was a result of higher anmnal precipitation than normal, which camsed the
contribution from Ash Pond to be higher than usual. In the past, Ash Pond water has rypically
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TABLE 6-4 1993 Estimated Annual Releasa of Natural Uranium from NPDES Outfalls

{a} Asmuming flow at WE-O005 is thres thmes the fow st HP-000] {vonservative)
(3] Bunff Curve Number
i} Mot incloded in total runcff

NFA  Not Apphcshle

Tatal -
Area % of Avarage Rsinfall Total Total L
Precipitation Concantration Yolurma Rurncff Total U
iMialivrl | [Mgaliyrl | Relesse (Cifyr)
NP-0001 8.2} 20.2 MSA agqia 30.0.4 1g g7l 2.106 x 1072 097
NP-000E
HP-GOG2 130.4) WA 230 111.87 B1.85 4508 x 10 66.23
751
NE-00C3 130,21 MSA &7 11022 48,16 11,080 x 107% 162 .66
74.5
HP-0004 2. &1 9 8.23 8.74 22929 x 1078 0.34
5.6
NP-GOG7 N/A, © Nia 0,363 11, 2l 1.610 % 105 0.02
HP-1001 NiA NfA 1.881 1015w 7.226 % 10 o.11
TOTAL [71.1} NiA N 280.96 122.61 0177 280.28
1786

TABLE 6-5 Annual Average Uranium Concentrations at NPDES Qutfalls 1989 - 1993

Annual Averags Total Uranium {pCIo

1381

1952

Flow proportional avarage.
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been in the 1000 pCi/i (37 Bg/l) range, but usually only discharged from December throngh
March. A return to normal precipitation should result in a drop in uranium at NP-0003. Storm
water from upstream activities will be closely monitored to exclude those activities as
contribulors to the increase. ' '

Uranivm levels at outfall NP-0004 remain essentially the same as previous years, while
uranium levels at outfall NP-0005 have decreased by more than 50%. This decrease may be
atiributable to the cleanup of the site water treatment plant construction arex and also the
diversion of an upstream source as explained above in the NP-0001 discussion.

6.5.1.2 Physical and Chemical Results.

-6.58.1,2.1 Chemical Plant Storm Water. The annual averages for the physical and
chemical parametars for storm water outfalls NP-0001 through NP-(0{05 and the temporary
storage area basin water are shown in Table 6-3. Parameters that are not listed in Table 6-3 are

reported in Appendix A,

6.5.1.2.2 Site and Quarry Water Treatment Plant Physical and Chemical
Parameters. Physical and chemical parameters were all within permitted limits {where limirs
were assigned) for the site and quarry water treatment plants. Averages for these parameters
are given in Appendix A,

6.5.1.2.3 Administration Building Sewage Treatment Plant. The parameters
required by the NFDES permit for the sewage treatment plant are all physical and chemical.
The treatment plant was shwtdown for modifications until July 5, 1993. Before that date the-
sewage was hauled away by a contract hanler. Monitoring results for sewape treatment plant
outfail NP-0006 are given in Table 6-6. Noncompliances with permit Hmits oceurred during
October and Decomber for TSS and BOD. The subcontractor has implemented accelerated
operational monitoring to allow more infonmation for operational changes to maintain
compliance,
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TABLE 6-6 NP-0008, Sewage Treatment -Plant Outfall, Monthly Averages of
Pormitted Parameters

Paramstssiel
Month TSS (15720 mgA}® BOD {10/16 mgA}* Fot (4007 pH 15.0-3.0 3U}
1000 col QG mij**
Jan - Juns No Disoharge
July 3 1 [+ 6.8
. |
August 2 8 80 .0
Septambar 12 -] O B.BE
Ootobar 2B.6{2) 24{2) a 8.8
Maverdbar NE NS NS NS
Dscaribwar 16421 1202 an F.0{20
{m Mumber of eamples glyen in paremtheses after avarage.
(=] F.C - facal colifarm.
NS Not Sampled
. Monthly svarage/weakly avarage
e Memthly average/daily masdmum

6.5.2 Surface Water Program

6521  Weldon Spring Chemical Plant and Weldon Spring Raffinate Pits.
Offsite Locations:
Radinchemical Parameters - With the exception of location SW-2001, surface water at

off-site monitoring locations remained within historic ranges for wraniom. A new high of
10.0 pCifl was measured in April at SW-2001. Subsequent measuprements at this Iocation
showed that uranimn concentrations were at background levels. The cause of the elevated
ur@Anium mezsurement in April is not known. All remaining radiological parameters were within
historic ranges at all locations sampled.-

Inorganic Anjons - Sulfate and nitrate remained within historic values during the 1993

monitoring period. These parameters will be removed from the monitoring program in 1994
because they have remained within background ranges at these off-site locations,
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On-Site Locations:

" Radiochemical Parameters Uranium and other radiological parameters remained within.

historic ranges at all on-site focations. Radon, which has not been routinely measured, was
measured three times in each of the raffinate pits (SW-3001 - SW-3004). The results, which
were somewhat erratic, were not proportional 0 uranium or Ra-220 concentrations in the
raffinate pits.

s, Metals, ey Parameters: Sulfate, nitrate, and nitroaromatics were within
h15ton;: ranges in aach nf thf:r raffinate pits (SW-3001 - SW-3004). Pesticides, PCBs and total
petroleum hydrocarbons were measured in Raffinate Pit 4 (SW-3004) and were below the Hmit
of detection. Arsenic, cadmium, chromiom, and manganese were alsp measured in Raffinate
Pit 4 and were near or below the limit of detection.

At Frog Pond (SW-2011) and Ash Pond (SW-2010), nitrate and sulfate wers within
historic ranges. Lithium was vot deiected or was present at low levels. Arsenic and mercury
were not detectedt during the single sampling for these parameters. Asbestos was measured for
the first dime at these locations and was near or below the detection limit.

6.5.2.2 Weldon Spring Qusaty.

: amical Parameters. The average total umnivm values continue to indicate the
highest lewls for suﬁaﬂe: water are found in the quarry pond (SW-1008), which is within the
quarry area, and the portion of the Femme Osage Slough (SW-1003 through SW-1005 and
SW-1010) down gradient of the quarry. The annual averages for the surface water locations are
summarized in Appendix A. The vraniom levels in the quarry pond ranged from 360 pCifl to
8000 pCifl with an anmual average of 3857 pCi/l, which is higher than the historical average of
1686 pCi/l. This increase is attributed to bulk waste removal activities in the quarry, The total
uranium levels in the Little Femme Osage Creek and the Femme Osage Creek remained at or
below the background level of 1.70 pCifl. The uranium levels in the Missouri River also
remained within the background level of 4.08 pCi/l.

The DCG for total uranivm in drinking water systems is 24 pCi/l, which iz 4% of the

DCG for total uranivm in discharge waters (600 pCi/I). This criterion was used for the Missouri
River becanse the river is a source of drinking water. This value was not exceeded in any of
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the Missouri River samples. The proposed U.S. Bnvironmental Protection Agency Drinking
Water Standard of 20 pg/l (13.6 pCi/) for total uranium was nutexccedﬂdalanjr of the
Missouri River monitoring locations.

The: first bimonthty surface water sample collected from location SW-1004 in the Feanme
Osage Slough indicated a wranium concentration of 4,012 pCi/l. This value was untlceabljr
higher than the historic high of 557 pCi/l. The sample was reanalyzed and the elevated level
was confirmed, . The analysis of the resampling event in March 1993 indicated a concentration
of 100 pCifl. An investigation of the difference between the sampling conditions for the two
separate events was initiated, and it was concluded that it was an effect of the flooded condition
in-the well field and is further discussed in detail in Section 10.

TFhe quarry surface water locations were sampled annually for gross alpha and gross beta,

except for the quarry pond, which was sampled bimonthly, The gross alpha and gross beta
results for these locations were within historic ranges for the Little Femme Osage Creek, the
Femme (sage Creek, and the Missouri River. Elovated gross alpha levels were indicated in the
western portion of the Femme Osage Siough (SW-1003 through SW-10035, and SW-1010) but
were within historic ranges. The gross alpha levels in the quarty pond ranged from 240 pCift
to 6900 pCi/I with an annual average of 3132 pCi/l and gross beta levels ranged from 93 pCi/l

to 2860 pCi/l with an annual average of 1151 pCi/l. These increases are also attribuied to the .

bulk waste removal activities in the quarry. The annual averages for these monitoring locations
are summarized in Appendix. A.

The Missouri Drinking Water Standard of 15 pCi/l for gross alpha was exceeded at one
‘Missouri River monitoring location (SW-1012) and 50 pCi/l for gross beta was nof exceeded in
the Missouri River. ‘The annual average gross alpha at SW-1012 was within background ranges
established at SW-1011. Background for the Missouri River is 11.6 pCi gross alpha and
16.2 pCi gross beta. :

Isotopic radium (Ra-226 and Ra-228) and thorium (Th-228, Th-230, and Th-232) were
analyzed annvally during 1993 at surface water locations around the quarry and bimonthly in the
guarty pond. The levels of these isotopes were at or below backgronnd ranges in the Litile
Femme Osage Creek, the Femme Osage Creek, and the Missouri River. The levels of these
isotopes were within historic ranges in the Femme Osage Slough and the guarry pond, The
annual averages for the monitoring locations are summarized in Appendix A,
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The DCGs for Ra-226, Ra-228, Th-230, and Th-232 in drinking water, as established
by Department of Energy Order 5400.5, are 4% of the respective DCG for each isotope in the
discharge water. This criterion was used for the Missouri River because the river is a source
of drinking water. These values were not excesded at any of the Missouri River monitoring
locations, -

Nj i C !

Nitroaromatic compounds were analyzed at all quarry surface water locations. Three
locations, the Little Femme Osage Creek (SW-1001 and SW-1002) and the quarmry pond
(SW-1008), indicated detectable concentrations of nitroaromatic compounds. The annmal
averages for all the surface water monitoring locations are summarized in Appendix A. The
concentration of 2,4,6-trinitrotoluene {TNT) in the guarry pond was elevated but was within
historic ranges. The remaining nitroaromatic compounds detected in the quarry pond were
within historic ranges. The concentrations detected in the Litile Femme Osage Creek may be
linked to the former Weldon Spring Ordrance Works. The Little Femme Osage Creek is located
in a drainage (Valley 5600) which is a main southerly drainage for the ordnance works area.
Previons sampling of the Little Femme Osage Creek and several springs located upstream which
discharge into this vatley have yielded detectable concentrations of nitroaromatic compounds.
The Federal ambient water quality standard of (.11 pg/l for 2 4-dinitrotoluene (DNT) was
exceeded only in the quarry pond. '

.

All surface water monitoring locations at the quarry were sampled oace in 1993 for
nitrate (as N) and sulfate. The analyses indicated nitrate concentrations were within background
ranges in the quarry pond, the Little Femme Osage Creek, the Feonme Osage Creek, and the
Missouri River, Nitrate concentrations were elevated but within background ranges in the
Femme Osage Slough, The anmal averages for nitrate at the quarry surface water monitoring
Iocations are summarized in Appendix A. The maximum contaminant level (MCL) standard for
nitrate (10 mg/1) was not exceedéd at any of the quarry surface water monitoring locations.

Sulfate levels in all surface waters monitored in and around the quarry were within
background ranges The annual averages for sulfate in surface waters are summarized in
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Appendix A. The MCL standard for snlfate (250 mg/T) was not exceeded at any of the quarry
surface water monitoting locations. '

Metals

The quarry surface water monitoring locations were sampled once in 1993 for arsenic and
barium. The arsenic levels were within background ranges for all surface water monitoring
locations in and around the quarry. The annual averages for arsenic are summarized in
Appendix A. The MCL for arsenic (50 pg/l) was not exceeded at any of the monitoring

locations.

Barium levels were within background ranges for all surface water monitoring locations
in and around the quarry. Batium levels in the western portions of the Femme Osage Slough
were elevated by within historic levels. Annual averages are shown in Appendix A. The MCL
for barium (1000 pg/) was not exceeded at any of the monitoring locations.

6.6 Highlights

¢ The first bimonihly surface water sampled collected from the portion of the slough
downgradient from the quarry (SW-1004) indicated a historicaily high total wrarium
concentration of 4,012 pCi/l. An investigation, inchuding resampling of the locations,
concluded that the elevated level was the effect of flooding of the slough, which
caused the intermingling of highly contaminated groundwater with the surface water
of the slough. Subsequent sampling of the slough has indicated that the total uranium
levels have returned to typical ranges,

¢ Surface waler locations along the Missouri River, Femme Usage Slough, Femme
Osage Creek, and Little Femme Osage Creek were unable to be sampled during the
third quarter due io flooding of the Missouri River.

+ Anglysis of the quarry sump (SW-1008) indicated elevated levels of gross alpha,

2ross beta, total uraninm, and nitroaromatic compounds. These levels are the resnit
of activities associated with the bulk waste removal from the quarry.
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7 GROUNDWATER PROTECTION
7.1  Program Overview

The groundwater monitoring and protection program at the Weldon Spring Site Remedial
.Action Project (WSSRAP) includes sampling and analysis of water collected from wells at the
Weldon Spring Quarry, the Weldon Spring Chemical Plant and raffinate pits, vicinity properties,
.- and from selected springs in the vicinity of the Weldon Spring site. The groundwaler protection
program is formally defined in two documents: the Groundwater Protection Frogram
Management Plan (Ref. 13) and the Environmental Monitoring Plan for 1993 (Ref, 9).

1.2 Rdferenced Standards

Twoe main criferia were used to develop the groundwater monitoring program: (1) the
1.5, Envirenmental Protection Agency (EPA) Quality Criteria for Drinking Water (Ref. 34),
which protects public groundwater resources, and (2) the Missouri Drinking Warer Standards
(Ref. 35). These standards are mainly vsed for comparison of levels observed in the St. Charles
-County well field. Table 7-1 identifies EPA water quality standards and Missouri Drinking
‘Water Standards for contaminants that are routinely monitored in the groundwater program.
Maximum contaminant levels (MCLs) and other drinking water standards are used only as
references by the WSSRAP, The affected groundwater does not represent a public drinking
water supply as defined in 40 CFR, Section 141., Subpari A.

Groundwater is also monifored under the requirements of Department of Energy
Order 5400.5, Radiation Protection of the Public and the Emvironment, which designates derived
concentration guidelines (DCGs) for ingestion of water equivalent to 100 mrem, based on the
consumption of 730 liters/year (Table 7-2).

As specified in Department of Energy Onder - 5400.5, liquid effluent from ULS,
Departmeni of Hnergy (DOE) activities may not cause private or public drinking waters to
exceed the radiological limit of an effective dose equivalent greater than 4 mrem per yearor 4%
of the DCG.

Upgradient-downgradient water quality comparisons are not possible for the chemical
plant site because it sits atop a local groundwater high and straddles the regional groundwater
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Referance
Faramater Lowsl Standard Parameter Lawad Stendard
113.5 pCiny -
16 pCifl
Radic- .
ohemical | Rw226™ B pCifl MOWS Fb B0 wgfl MDWS
Ra-228M B pCiA MOWS Mt B0 Mows
Rn-222 300 pCiA EPA Matals Hg 2.0 gl WMDWS
2,4-DNT @11 sl MDWS Ni 100 2 MDWS
Mise. TSD OO mgd] MDWS Se 10 g MDWS
sh 6.0 g/ MOWS Ag 50 ;A MDWS
Anlcl BO g MOWS Zn B0 mg MOWS
Ba'® 1.0 tmah MOWS crid 250 mail MOWYS
Matele Be 4.0 pgh MDWS F 2.2 maf MOWS
calet 10 wh MOWS Arione NOg ! 10 mgh MOWS
B0 gl

(al Fropoged

{1 Standerd for cotmblned Re-228& and Ha-228

(] Pritnary mmdmam sontaminant lovel

idi Sacondary maximum contaminant levet

EPA EPA Drirking Ywater Standards for Radionuclides

MOVYS  Mimeouri Drinking VYWater Standard

TABLE 7-2 Derived Concantration Guidslines for Discharge Waters

Dadved Concantraticn Guidaline !

Matural Uramium &00 pCifl

Ra-226 100 pCiA

Ra-228
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dmde{Ref 49). Background values, which were developed by the U.S. Geological Survey for
the shallow aquifer (Ref. 49) are used in lieu of these comparisons.

Background levels for uranium, nitrate, and sulfate at the chemical plant/raffinate pits area have
been calculated by the USGS based on averages from uncontaminated wells near the chemical
plant and ordnance works (Ref, 49).

7.3  Weldon Spring Chemical Plant

7.3.1 Hydrogeology

The chemical plant and quarry are located in the same general geologic environment but
are separated geographically. A gemeralized stratigraphic and hydrostratigraphic column is
presented in Pigure 7-1. Differences in specific geological features that impact groundwater
mechanics pecessitate separate momitoting programs for the chemical plant and quarry.

The chemical plant and raffinate pit area consists of two major geologic umnis;
unconsolidaied surficial material and carbonate bedrock. The unconsolidated surficial materials
are clay-rich units, which are generally unsaturatod. Thicknesses range from 6.1 m to 15.3 m
(20 ft to 50 ft) (Ref. 2).

The aquifer of primary concern beneath the chemical plant, raffinate pits, and vicinity
properties lies within the Burlington-Keokuk Limestone (the shallowest bedrock unit), The
Burlington-Keokuk Limestone is composed of two different lithologic zones; a shallow weathered
zone underlain by an unweathered or competent zone. Numerons fractares and solution voids
are present within the weathered portion of this formation. The wnweathered or competent
portion of the Burlington-Keokuk Limestone is thinly to massively bedded. Fracture densities

. are significantly less in the unweathered zone than in the weathered zone, Aquifer properties
are a function of fracture spacing, sclution voids, and preglacial weathering.

All monitoring wells are completed in the Burlington-Keckuk Limestone. Seventy-one
percent are screened in or near the upper weathered portions of this formation. The remainder
are screened at decper levels, in the unweathered zone, to assess vertical migration of
contaminants, ‘Where possible, monitoring wells within the boundaries of the chemical plant are
Iocated close to potential contaminant sources to assess migration into the groundwater system,
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- Additional wells are located outside the chemical piam boundary to evaluate movement of
contaminants off site (Figure 7-2).

Springs, a common feature in carbonate terraing, are present in the vicinity of the Weldon
Spring site. Four gprings are known (0 be impacted by previous chemical plant opemations and
discharge water containing one or more of the contaminants of concern (Figure 7-3). A fifth
spring located near the site in the 5200 Drainage, discharges water containing nitroaromatic
compounds and has been included in the monitoring program.

The presence of elevated vranium and nitrate levels at Burgermeister Spring, which is
located 1.9 Jom (i.2 mi) north of the site and is beyond the area of the contaminated wells,
indicates that discrete flow paths are present in the vicinity of the site. To address these
complex hydrogeologic conditions, -both springs and wells are included in the groundwater
monitoring program,

7.3.2 Monitoring Program
The 1993 groundwater monitoring program at the chemical plant and maffinate pits

focused on contaminant monitoring and completing geochemical characterization of on-site
groundwater, Total uranium, nitroaromatic compounds, sulfate, and nitrate were monitored

either quarterly or semiannually. Locations were sampled semiannnally unless the -foﬂuwing :

conditions applied to data collected during 1990-1992:
{1 Less than six samples were collected.
{2)  The average total uranium concentration exceeded 13.6 pCifl.

(3y  2,4-dinitrotoluene (DNT) or 2,6-DNT exceeded .11 pg/l or remaining
nitroaromatic compounds exceeded 10 times their respective detections limits,

For these locations meeting Condition 1, all parameters were sampled quarterly; for those
meeting Conditions 2 or 3, only total uranium or nitroaromatic compounds were sampled on a
quarterly basis. Ifa semiannial well exceeded Condition 2 or 3 during the first sampling event,
the location was sampled quarterly for that parameter for the remainder of the year. Monitoring
wells around the raffinate pits and chemical plant buildings were sampled annually
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for Ra-226, Ra-228, Th-228, Th-230, Th-232, gross aipha, and gross beta. Geochemical
sampling, which includes an extensive suite of naturally occurting water quality parameters, was
also conducted to provide preoperational characterization data for evaluating the impacts of site
remediation on the groundwater, to establish a baseline for the Chemical Plant Grovndwater
Operable Unit, and to gather sufficient data to support contaminant transport maodels.

Five springs were sampled quarterly for total uranium, nitrate, sulfate, and geochentical
. constitaents and amally for Ra-226, Ra-228, Th-228, Th-230, and Th-232. With the exception
of Burgermeisier Spring {(SP-6301), the springs are generally monitored at low flow to measure
the groundwater component of spring discharge. Burgermeister Spring {(SP-6301) was also
measured at high flow to evaluaie the difference between low flow and high flow, which is
dominated by a surface water component.

7.3.3 Chemical Plant and Raffinate Pit Monitoring Results
MONITORING WEELS

In 1993, the measured concentrations for uramium, nitrate, sulfate, and nitroatomatic
compounds {the primary contaminants of concern) generally remained within historical ranges
at all monitoring wells and springs in the chemicat plant area. Although new highs and lows
were measured at some locations, these values generally differed from the mean by less than two
standard deviations and typically reflected normal variation in the aquifer system rather than
significant changes in groundwater conditions. This supposition is further examined with trend
. analyses in Section 7.3.4,

Data for all parameters analyzed during the 1993 monitoring period are summarized in
Appendix A. Poor quality data and outliers that appeared to be unrepresentative of actuak
conditions at & given location were excluded from the dataset prior to performing the summary
calculations. Criteria for removing ontliers are discussed in Section 7.3.4. Unabridged datasets
have been presented in the Cuarterly Environmental Data Summary for 1993. The monitoring
data for contaminants of concern (uraniwm, radiological parameters, nitrate, sulfate, and
nitroaromatics) are summarized and compared with background levels and water guality
standards in the following paragraphs.
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~ Total uranium, which is measured in all monitoring wells, continues to be present at
highest levels near the raffinate pits. In 1993, 21 monitoring wells exceeded the total uranium
background level of 2.9 pCi/l (Table 7-3) calculated by the USGS (Ref, 49). Of these, only
three locations exceeded the proposed MCL of 20 ug/l (13.6pCi/I). Only one new tofal
uraniom high was measured in 1993 (MW-3003). This new maximum does not represent &
significant increase in uranium concentrations. All other radiological parameters were below
the water quality standards and DCGs.

TABLE 7-3 Monitaring Whalls Exceeding Background Concantrations and/or the MCL
for Contaminants of Concemn

. PARAMETERS

Uraniumn!®™ Mitratet™ Sulfstalt 2,4,8-TNT 1.3,5-TNB
=>2.3 pCif »0.03 wpa'd
2008

2094 . 2008 2010 2008 2008 2014 2011
2039 2009 